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1 Hesan u 3a1a4u M3y4YeHNsl JUCHUUTLTHHBI
1.1 llean ocBOeHUS TUCHHUILIHHDI

JlaHHas1 TUCIUIUIMHA CTABUT CBOCH IEJIbI0 M3ydeHHE (DYHIAMEHTAIBHBIX OCHOB TEOPUH
yYpaBHEHHUU MaTeMaTU4YecKol (UMK B 00BbEMe, HEOOXOAMMOM [Uisi OOIIer0 pa3BUTHUS U
OCBOCHHSI CMEKHBIX JTUCIHHUIUIMH (U3UKO-MAaTEMATUYECKOTO IMKJIA, OBJIAJICHUE aIllapaToM
MaTeMaTHYECKON (PU3UKH U MOATOTOBKY K CO3HATEIIBHOMY BOCIPHSITHIO TIPOIICYP MPUKIATHOTO
aHaliM3a, OCBOCHUE METOJIOB TIOCTPOCHHUS MAaTeMaTHYECKUX MOJIeleld Ha OCHOBE ypaBHCHHU
MaTeMaTudeckoi ¢gu3uku. llenn AUCHUIUIMHBI COOTBETCTBYIOT (POPMUPYEMBIM KOMITETEHITUSIM

OIIK-1, OIIK-3, IIK-2.
1.2 3agaun AUCHUILIHHBI

OcHOBHBIE 32/1a41 JUCUUIIINHBI:

— YCBOEHHE OCHOBHBIX HJIEH, MOHATHH U ()aKTOB ypaBHEHHI MaTeMaTHyecKol (hu3mkKw,
HEOOXOUMBIX JIJISl pELICHHS TEOPETUYECKUX U MPUKIIATHBIX 337a4 IPUMEHEHUS JUCHIUTIINHBL;

— ¢hopMUpOBaHUE HABBIKOB (POPMYIUPOBATH U pelIaTh 33Ja4d MaTeMaTUYeCKON (QU3UKH,
CO3/1aBaTh U UCIOJIb30BAaTh MATEMATUYECKHE MOJIEIH MPOILIECCOB M OOBEKTOB;

— pacuidpeHue W yrIyOJIeHHEe TEOPETUYECKUX 3HAHUW U Pa3BUTHE JIOTHYECKOTO
MBIIUICHHS; IOABEM OOIIETO YPOBHSI MaTEMAaTUICCKON KYJIBTYPHI;

— (popMHpOBaHUE TBOPUYECKOTO MOAX0/1A K H3YYCHUIO (PU3UYECKHX TPOLIECCOB.

1.3 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucuumiuHa «YpaBHEHUs MaTeMaTHdeckol ¢u3uku» oTHocurca K «OO0s3aTenbHas
yacTh» bioka 1 «/{ucuuniauns! (Mo1yn)» y4eOHOro III1aHa.

MecTo Kypca B NOJArOTOBKE BBITYCKHUKA ONPEENISAETCS BhIIAIOIIEHCS POJIbI0 METOIOB U
uael ypaBHEHUH MareMaTuyeckod (U3MKU B (POPMHUPOBAHUU CIIELUAINCTA 110 JH0O0H obiacTu
3HaHMUH, CEphE3HO UCIOJIB3YIOLIEH MaTeMaTUKy; KpOME TOT0, MHOTUE JUCKPETHbIE, "KOHEYHbIE"
MOJIeNIM, 3a/laud U aJrOPUTMbI, XapaKTepHble s JAaHHOM CHElHMaJIbHOCTH, MUMEIOT CBOUM
MCTOYHUKOM, NpooOpa3oM WM MpeAeNbHbIM CIIydaeM Ty WM HHYI0 OECKOHEYHOMEPHYIO
CHUTYallHIO, & IOTOMY TPEOYIOT CBOOOHOIO BIAJICHUS USSIMH U MOJIXOAaMH, BBIpAOOTaHHBIMU B
MaTemaruueckoil  ¢gusuke. JlaHHBII Kypc Hambojee TECHO CBsf3aH C  TeopHuei
T depeHMaIbHbIX YpaBHEHUH, TOCKOJIbKY OOJBIIMHCTBO YpaBHEHMH MaTeMaTHYecKou
Gu3MKK CBOAATCS TE€M WM MHBIM CIOCOOOM K OOBIKHOBEHHBIM JH((epeHInaibHbIM
YPaBHEHUSIM.

HeoOxonuMbiM TpeOOBaHUEM K «BXOJHBIM» 3HAHUSM, YMEHUSM U OIBITY AEATEIbHOCTU
00yyaroIerocsi Mpu OCBOCHUU AAHHOW JUCLUIUIMHBI, TPUOOPETEHHBIM B pe3yJibTaTe W3y4eHUs
NPEIIIECTBYIOIUX JUCHUIUINH, SBISETCS OCBOCHHMS KYypCOB MaTeMaTHYECKOro aHaju3a,
anreOpbl M aHATUTHYECKOW TreoMeTpuu M AuddepeHIualbHbIX ypaBHEHUH, B oOBbeMme,
MPEyCMOTPEHHOM JIJIsi COOTBETCTBYIOIETO HAIIPABIICHUS.

1.4 TIlepeyenr mMIAaHMPYeMBIX PpPe3yJbTATOB OO0y4YeHHs 1O JHCHMILIHHE,
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/IbTaTaMHi 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

[IporpamMma ompenensier oOumii o0beM 3HAHWN, MO3BOJSAIOMIMK CHOPMUPOBATH Y
CTyZIeHTa IIEJIOCTHOE NPEACTaBICHNE 00 OCHOBHBIX MOJENIAX M METOAAX MaTeMaTHYeCKOH
¢u3uKky, oOecreynBaroIUX IIMPOKHUHA CIIEKTp WX MpUMeHeHHH. Bmecte ¢ TeM, u3noxeHnue psjaa
paszienoB Kypca HEM30eKHO MMEET, B OCHOBHOM, MH(OpMAIMOHHBIN xapakTep. B pesynbrare
HU3YUCHUA JUCHUIIIIMHBI CTYACHT JOJI2KCH

—3HaTh 3HAYEHUE OCHOBHBIX TEOPEM TEOPUM YpPaBHEHMH MaTeMaTU4ecKol (U3MKH
(TeopeMbl CYIIECTBOBaHMS M €IMHCTBEHHOCTH pelieHus 3aaad Kol OCHOBHBIX THIIOB,
HAyaJIbHO-KPAEBBIX 33J]ady OCHOBHBIX THIIOB, TEOPEMbI O HENPEPHIBHOM 3aBUCHUMOCTH pEIICHUS



3agau Komm oT HauanbHBIX JaHHBIX U TapaMeTpoB), MPEICTaBIATh crenuuKy 3aaay
pelaeMbIX ¢ IOMOUIbIO YpaBHEHUI MaTeMaTH4YeCKON (PHU3HKHY;

— YMETh HaXOAWUTh peIICHUs: OOIMe JUII OCHOBHBIX THIOB AH(QepeHInaTbHBIX
YpaBHEHUH C YaCTHBIMU MPOU3BOJHBIMH BTOpPOro mopsiaka, 3agad Komwm ans ypaBHeHUi
napaboMYecKoro M TUnepOOIMYecKOro THUIIOB, HaualbHO-KPAeBbIX 3aJad JUIsl ypaBHEHUU
napaboIMYecKoro M THUMepOOIMYecKOT0 THIIOB B OTPAaHMYCHHBIX 00JacTAX, BHEUIHHX U
BHYTPEHHUX KpaeBbIX 3aJad JJIs YPaBHEHHUH >JUIMIITUYECKOTO THIA, YMETh JOKa3bIBaTh
U3Yy4aeMbIe TE€OPEMBI;

— BJIaJIETh OCHOBHBIMHM METOJaMH PEHICHUS] HAYaIbHBIX M KPAaeBbIX 3aau ISl YpaBHEHHI
MaTeMaTHYECKON (U3MKH U OBITH CIIOCOOHBIM MEPEBECTH KOHKPETHYIO MPUKIIATHYIO 3a/1ady Ha
s36IK U (PepeHInaNbHBIX YpaBHEHUH C YaCTHBIMH MPOM3BOIHBIMH WM WHTETPAJIbHBIX
YpaBHEHHUU U OINPENETUTh IyTH €€ PEeIICHUSI.

TpeboBanusi kK ypOBHIO OCBOCHHUSI COJIEP’KaHUSI Kypca OMPEIENISIOTCS BbIIIECKa3aHHBIM,
CoJlep’KaHUE Kypca IOJDKHO OBITh YCBOEHO HACTONBKO TIYOOKO W OCHOBATEIHHO, YTOOBI
o0ecreynTh TOTPEOHOCTH CMEXHBIX KypCOB, a TaKKe AaKTHBHOE BJAJCHHE METOJaMHu
MaTeMaTHU4eCKON (PU3UKU, KOTOPbIE MOTYT BCTPETUTHCS B JAIbHEUIIECH MpakTH4YecKoW pabote
BBIMTYCKHHKA.

N3ydyenue naHHOW yuyeOHOW MUCLMILIMHBI HAIPABIEHO HA OBJAJEHUE OOY4aroLUMCS
CJIEYIOIUMH KOMIIETEHIUSAMMU:

OIIK-1 Cnocoben nmpuMeHATH (QyHIaMeHTAJbHbIe 3HAHMA, MOJYYeHHbIE B 00J1aCTH
MAaTeMAaTHYeCKUX W (MJIH) eCTeCTBEHHbIX HAayK, M HCIO0JIb30BAaTh HX B
npogdeccuoHAIbLHOM eI TeJIbHOCTH

3Hatp HOIIK-1.1 (06.016 A/30.6 3n.3) CmocobeH npUMEHATH (PyHIaMEHTAIbHbIC
3HaHUS, OJYYCHHBIE B 00JIaCTH MaTeMaTHYeCKUX M (MJIM) €CTECTBEHHBIX HAyK, U
UCIIOJIB30BAaTh MX IPHU aHAIM3E MPEIMETHOM 00IacTh
NOIIK-1.2 (40.001 A/02.5 3H.2) OTeyecTBEHHBIH W MEKIYHAPOJIHBIA OIBITB B
o0jacTu MaTeMaTUYeCKUX U (MIM) CTECTBEHHBIX HAyK, U HCIONb30BaTh UX B
poEeCCHOHAIBHON e TENHHOCTH

Ymern NOIIK-1.4 (06.016 A/30.6 VY.l1) Hcnonbp3oBaTh CYIIECTBYIOLIUE THUIIOBbIE
peLIeHHs U Aa0JOHbI IPH aHAJIN3€ BXOAHBIX JaHHBIX

Baaners HOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOIEHUH W HU3MEpEHUIl,
COCTaBJIEHUE WX ONHMCAHUH 1 (HOPMYITHPOBKA BHIBOJIOB
HOIIK-1.8 (40.001 A/02.5 p.2 Ta.) estensHOCTb, HANIpaBlIEHHAs! HA PEIICHHE
3a/lad aHAJIMTUYECKOTO XapakTepa, MpeAroiararolux BbIOOp W MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB peEIIEHHUs 3a/ay, C HCIOJIb30BaHUEM (YyHIaMEHTaIbHBIX
3HAHUH, TOYYSHHBIX B 00JIACTH MAaTEeMaTHIECKUX U (M) €CTECTBEHHBIX HAYK

OIIK-3 CnocoGeH npuMeHsITb WU MOAM(PHUIHPOBATHL MaTeMAaTHYeCKHe MOJEIH IJs
pelieHus 3a1a4 B 00J1acTH Npog)ecCHOHATBHOM AeATEeJIbHOCTH

3Hatpb NOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3ama4u MPOBOJAMMBIX HUCCIEAOBAHUN U
pa3paboTOK, METOJbl MAaTeMaTUYeCKOro MOJICIMPOBAHUS JIs pelIeHHus 3a/1ad B
obyacTi MpoeCCHOHATBHON e TETHHOCTH
NOIIK-3.2 (40.001 A/02.5 3u.1) Llenu u 3agauvi TPOBOAMMBIX HCCIEAOBAHUN H
pa3paboOTOK, METOII MAaTEMAaTHYECKOTO MOJICIUPOBAHUS ISl PElIeHHs 3a/1ad B
o0act npoecCHOHAIBHON e TeTbHOCTH
NOIIK-3.3 (40.001 A/02.5 3H.2) OTedecTBEHHbII U MEXIYHApOAHBINH OIBIT B
COOTBETCTBYIOLIIEH  00JacTH  HCCIENOBaHUI, METOABl  MaTeMaTHYEeCKOIro



YMmernb

Baanern

MOJICIIUPOBAHUS oOJactu

JACATCIIbHOCTHU

JUIsL  pelieHus 3ajad B npodeccuoHaIbHOM

NOIIK-3.5 (06.016 A/30.6 Y.l) Anaiu3upoBaTh BXOJAHBIE JaHHbIE, CHOCOOEH
OPUMEHATh ¥ MOAM(DUIIMPOBATh MaTEMATHYECKHE MOJCIH JIJIsl PEUICHUsS 33a1a4d B
obnactu npodeccuoHaIBHON NeATeTbHOCTH

HNOIIK-3.6  (40.001 A/02.5 V.3) IlpumeHsaTh METOABI  NPOBEICHUS
HKCIEPUMEHTOB, MaTEMATUYECKOE MOJICIIMPOBAHKE [Tl pEIICHUs 3a7a4 B 001aCTH
npoeCCUOHATIBHOM eI TETbHOCTH

NOIIK-3.9 (40.001 A/02.5 Tn.1) IlpoBeneHne SKCIEPUMEHTOB C HCTIOJIb30BAHUEM
METOJIOB MAaTEeMAaTUYECKOTO MOJISTUPOBAHUS B COOTBETCTBUU C YCTAHOBIICHHBIMH
MOJIHOMOYUSIMU

HOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBencHue HAOMIOACHWN W W3MEPEHHI,
COCTaBJICHHME WX ONUCAaHUH U (QOPMYIHPOBKA BHIBOJOB, C MPUMEHEHHEM
MaTeMaTUYECKUX MOJAEIEHN

HOIIK-3.11 (40.001 A/02.5 dp.2 Tn.) destensHOCTb, HalIpaBICHHAS HA PELICHHE
3a/1a4 aHAIMTUYCCKOTO XapakTepa, MPEANoIaralimx BBIOOp W MHOTrooOpasue
aKTyaJIbHBIX CIIOCOOOB pEIIeHUs 3a/ad Ha OCHOBE METOJOB MAaTEeMaTH4E€CKOIrO

MOACIIUPOBAHUA

Pe3y.]'II)TaTI)I O6yT-I€HI/I$I 0 AUCHUILIMHE JOCTUTANOTCA B PaMKax OCYIICCTBIICHHA BCCX

BUJOB KOHTakTHOM U
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

CaMOCTOATEIbHON pa6OTbI

06yqaroumxc;1 B COOTBCTCTBHH

C

KOJI 1 HAaUMCHOBAHUE UHUKATOpA

PesynbTarel 00yueHus IO JUCIUILTUHE

OIIK-1 CnocoOeH npuMeHATh (pyHIaMEeHTaIbHbIC 3HAHHUS, OJIy4eHHbIE B 00J1aCTH
MaTeMaTHYeCKUX U (WJIM) ECTECTBEHHBIX HAayK, U UCIIOJIb30BATh UX B MPOQPECCHOHAIBHON
JESTEIBHOCTH

HOIIK-1.1 (06.016 A/30.6 3u.3) Cnocoben
HPUMEHATh (yHAaMEHTaJIbHbIC 3HaHHS, OJyYCHHbIC B
005acTH MaTeMaTHYECKMX M ECTECTBEHHBIX HAyK, H
HCIIOJB30BATh UX MPU aHaJM3e MPEAMETHOI obyacTu
HOIIK-1.2 (40.001 A/02.5 3n.2) OteuecTBEHHBIH H
MEXIyHapOAHBIA ONBIT B B 00JAaCTH MaTeMaTHYECKHX
U (WIH) €CTeCTBEHHBIX HAayK, W HCIOJIb30BaTh HX B
npo¢heCCHOHATBHO AeSTEBHOCTH

HOIIK-1.4 (06.016 A/30.6 V.1) MHWcnonp3oBath
CYILIECTBYIOIIME THUIIOBBIE PELICHHS M IIA0JIOHBI HPH
AHAJM3€ BXO/HBIX JaHHBIX

HOIIK-1.7 (40.001 A/02.5 Tn.2) IlposencHue
HaOJIIOZICHUI ¥ M3MEPEHUH, COCTaBIICHHE UX OTMCAHUN
1 (OpPMYJIUPOBKa BBHIBOJIOB

NOIIK-1.8 (40.001 A/02.5 Mp.2) [earenbHOCTb,
HampaBJieHHass Ha pELICHHE 3aJad aHAJIUTHYECKOro
XapakTepa, MpeIIoaraluux Bp0op 1 MHOroobpasue
aKTyaJlbHBIX ~ CIOCOOOB  pemieHWst — 3ama4, ¢
HCHOJIb30BaHHEM (byHIaMeHTaTbHBIX 3HaHHH,
MOJMYYEHHBIX B OO0JACTH MaTeMaTHYeCKHX W (WJIH)
€CTECTBEHHBIX HaYK

3HaeT: OCHOBHBIC 33/1a4M, YPABHEHUS M METOJIbI
MaTeMaTHuecKol (u3uku; (U3NYecKHil cMbICH
OCHOBHBIX MOHATUA M (PaKTOB MaTeMaTUYECKOU
¢u3uky 1 chepbl UX IPUMEHEHHS

YMeer: KOPPEKTHO TMOCTaBUTh  3aJadyy |
ONpPENIETUTh KPAEBbIE YCIOBUS; AHAIUTUYECKH M
YUCJIICHHO peuaTtb OCHOBHBIC 3aJa4un
MaTeMaTH4eckol  (QU3MKU U KOPPEKTHO
HHTEPHIPETUPOBATH ITOIYYCHHBIE PE3YIbTATEI.

Baaneer: OCHOBHOH TEPMHUHOJIOTHUEN Hu
HOHATUHHBIM arnmapaToM MaTeMaTUYEeCKOH
GU3MKM;  OCHOBHBIMH  AHAIUTUYECKUMU U

YUCJIEHHBIMM METOJAMHU DPEIICHHUS yYpaBHEHWM B
YaCTHBIX ITPOU3BOIHBIX

OIIK-3 CrocobeH npuMeHSTh U MOIU(DUITUPOBATH MATEMATUYECKUE MOJIENH TSI PEIICHUS
3a/1a4 B 00J1aCTH TPOPECCHOHATBHON JEATETbHOCTH




KOIL 1 HAaUMCHOBAaHUEC UHAUKATOpA P€3yJ'II>TaTI)I O6y‘ICHI/I${ 0 AUCLHUIIIINHC

MPOBOJUMBIX HCCIEIOBAaHHH M pa3pabOTOK, METOMBI o o,
MaTEMaTU-4e€CKOT0 MOJENHMPOBAHUSA JUld  pELIEHUs OCHOBHBIX HOHATHH 1 YTBep)KI[eHI/II/IU,
3a7a4 B 001aCTH IPoeCCHOHATBEHOM NesTeTbHOCTH MAaTCMaTUYCCKHUEC MOACIIN OCHOBHBIX ITPUJIOKCHUN
MPOBOJVMBIX HCCIEIOBaHUH M pa3pabOTOK, METOIbI

MaTEMAaTUYECKOr0 MOAEIMPOBAHNUS Ul PEIIEHUS 3a1a4 OCHOBHEIC E/IGTOHH pCIICHHA 3azaq
B 00s1acTi MPo(heCCHOHANBHOHN e TeTbHOCTH MaTEMAaTHYCCKOU (bI/ISI/IKI/I; OCHOBHBIC

HOIIK-3.3 (40.001 A/02.5 3H.2) OrevecTBEHHBIN H HpI/IKJIaI[HBIe IMaKETHI, I/ICHOJIB3y€MBIe U1

MEXIYHAPOIHBIA OMBIT B COOTBETCTBYIOIIEH 00JIacTH erle CHMUi
HCCIIeI0BaHUH, METOIbI matematiaeckoro | POIICHIA YPABHCHUM B HACTHBIX MTPOU3BONHDIX.

MOJICIMPOBaHMS JIT pElIeHHus 3aaad B  00JIACTH YMmeer: CTPOUTH HpOCTGﬁH.IHG MAaTEMAaTUYCCKUC
NPOQECCHOHATBHON AEATENLHOCTH MOJICNIA CTaHAAPTHBIX (PU3UYECKUX TPOIIECCOB;

HOIIK-3.5 (06.016 A/30.6 VY.l) AmnammupoBath
BXOHBE  fammme,  cmocober  mphwensts u | NCPEBECTH 3aJady Ha A3BIK g depeHInaTbHBIX

MOOU(UINPOBATE MaTEMAaTHUECKHE MOJENU IS ypaBHeHI/Iﬁ C YaCTHBIMHA IIPONU3BOAHBIMU;

pemenni  sazau B obmacti  HpodecCHOHANbHOM | HaXOMUTH PEIEHHs: OOIIME I OCHOBHBIX TUIIOB
JACATCIIBHOCTH

HOIIK-3.6 (40.001 A/02.5 V.3) IIpuMeHsATh METOIBI I[I/I(b(l)epeHI_[I/IaJ'ILHBIX ypaBHCHHH C YaCTHBIMH
IIPOBEJCHUS DKCIEPUMEHTOB, Maremarnueckoe Mmo— | [IPOU3BOAHBIMU  BTOPOr0 IMOPAAKA, BI>I6I/IpaTB

ZCTMpOBAHME  JUIA  PCMICHWS 3a7ad B OOMACTH | nMeTonqpl — pelIEHMs — IIOCTaBJICHHOM  3aauM;
npoQeCcCHOHATBHOM AeATeIb—HOCTH

HOIK-3.9 (40.001 A/02.5 Tanl) Ilposenennue COACPIKATCIIBHO HMHTCPIIPETUPOBATL PE3YIIbTATHI;
9KCIIEPHUMEHTOB ¢  ucnoms3oBaHueM  merogos | HCIIOJIb30BATh QJICKTPOHHBIC TEMATHUYCCKUC

MaTe€MaTH4e€CKOro MOACIMPOBAHUA B COOTBECTCTBUMU C pecyp(:BI ,Hﬂﬂ er’IyaHeHI/I?I 3HaHHI>i o HquaeMOﬁ
YCTaHOBJIEHHBIMH OJTHOMOYHUSIMH

HOIK-3.10 (40.001 A/02.5 Tn2) IIposenenne | AACHHUIUIHHC

HaOJFOJICHUN M U3MEPCHUIl, COCTABICHHE UX OTHCAHUN B.ﬂaneeT: HaBBIKAMH pEeUICHUA 3aJa4un u

" (bopMmepOBKa BBIBOJOB, C MPUMECHECHUEM I/IHTepHpeTaHI/II/I pGSYHBTaTOB B TepMI/IHaX
MAaTCMaTHYCCKUX MO}ICJ'ICﬁ

HMOIIK-3.11 (40.001 A/02.5 JIp.2) JlesTensHOCTS, NPUKIAJHOH  00/IacTH; HAYYHO-METOAMIECKUM

HampapJICHHAS] Ha PCIICHUC 33/1a4 aHATUTHICCKOIO alrapaToM TCOPHUU I[I/I(b(l)epeHHI/IaHLHLIX

XapakTepa, MPeanoIaralouInX BEIOOp H MHOT0O0pasue ypaBHeHHfI; HaBBIKAMU JI0Ka3aTeIbCTBA

aKTyaJIbHBIX CIIOCOOOB PELICHHUS 33/1a4 Ha OCHOBE o

METOJIOB MATEMATHYECKOTO MOACTUPOBAHMS OCHOBHBIX YTBCPIKACHNU, HABBIKAMHU ITOCTPOCHUMA
IIPOCTEUIINX MaTeEMaTHYECKUX MozeIen
(I)I/ISI/I‘ICCI(I/IX IMponIeCCoOB; METOdaMH

HCCIIEJOBAaHHUS MOJeNIell (PM3HUECKUX IPOLECCOB;
HaBBIKAMU HCIOJIb30BAHUS MAKETOB MPHUKIATHBIX
IpOTpaMM ISl pelIeHUs 3a/1a4 MaTeMaTHIeCKOM
bu3uKu

ITporiecc ocBOEHUS TUCHUIUIMHBI «YpaBHEHHUs] MaTeMaTHUeCKON (U3MKN» HalpaBlieH Ha
MOJIyueHUus: HeoOxonuMoro oObema 3HaHuM, oTBevaromux TpedoBanusm OI'OC BO wu
o0ecreynBamOIUX YyCHEIIHOEe BeJeHHe OakaJaBpoM MPOM3BOJICTBEHHON U HayyHO-
HCCJIEIOBATENIbCKON JESATENIbHOCTH, BIIAJ€HUE METOAUKON (OpMyIHpOBaHUS M pELIECHUs
OPUKIAJHBIX 3a/a4, a TaKkkKe Ha BBIPAOOTKY YMEHMH NpPUMEHSTh Ha MPAKTHKE METOMbI
MPUKIIATHON MaTeMaTHUKU U UHPOPMaTUKH.

Pesynprarhl 00yueHHs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaX OCYIIECTBICHHUS BCeX
BUJIOB KOHTaKTHOM ¥ CaMOCTOSITENbHOM paboThl OOy4yaromMxcss B COOTBETCTBUU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CUMTAlOTCS CHOPMUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUEHHUS.

2. CTpyKTYypa U coiep:KaHHe TUCHUTLINHBI.

2.1 PacnipenesneHue TPY10éMKOCTH JUCIUILIMHBI 10 BUAaM padoT



OO6mast TPYJOEMKOCTh JTUCHHUIUIMHBI ~ COCTABISA€T 7/ 3a4€THBIX CAWHHI], 252
akagemMudecknx daca. Kype «YpaBHeHHS MaTeMaTHUECKON (DU3MKM» COCTOHUT U3 JIEKIIMOHHBIX U
NPAaKTUYECKUX  3aHATUH, COMPOBOXIAEMBIX  PETYISPHOM  MHIAMBHIYadbHOH  paboTOi
IpernoaaBaresisi Co CTYACHTaMU B IPOIECCE CaMOCTOSATENbHONW paboThl. B koHue 5 cemectpa
MPOBOAMTCS 3aueT, B KOHIE 6 ceMmecTpa — 3ayeT, dSk3ameH. [IporpamMmoi AMCHUITIMHBI
IpelycMOTpeHbl 34 4YacoB JIEKUMOHHBIX, 34 4YacoB IpaKkTUYECKMX 3aHiATHH uU 4 dyaca
KOHTPOJIMPYEMOM CaMOCTOSITENTLHON padoThI, a Takxke 35,8 4acOB CaMOCTOATENbHOM pabOTHI B 5
ceMecTpe, 32 YacoB JEKIMOHHBIX, 32 YacoB IMpakTUYeCKuX 3aHsatud u 41,8 yacos
CaMOCTOSTENIbHOU paboThl — B 6 cemecTpe u 35,7 4acOB MOJATOTOBKH K DK3aMEHY.

Bcero CemecTpbl
By yuebHol paboThl 4acoB ("acel)
5 6
KonrakTHasi pa6ora (Bcero) 170,7 12,2 96,5
B Tom umncrne:
3aHsATUS JEKIMOHHOTO TUTIA 82 34 48
3aHATUS CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTUYCCKHE 82 34 48
3aHSITHSL)
JlabopaTopHbIe 3aHSATHUS — — —
HNuas koHTaKkTHas1 padora:
KonTpons camoctostensHor padotsl (KCP) 6 4 2
[Tpomesxyrounas arrecrauus (MKP) 0,7 0,2 0,5
CamocrosiTejibHasi pa6oTa (Bcero) 45,6 35,8 9,8
B ToMm unce:
Kypcogas pabora — — —
ITpopaboTka yueOHOTo (TCOPETHIECKOT0) MaTepHraia 20 20 —
[ToaroToBKa K TEKyIIeMy KOHTPOJIIO 25,6 15,8 9,8
[ToaroToBKa K 9K3aMeHY 35,7 - 35,7
OO0mas Tpy10eMKOCTh yac. 252 108 144
B TOM 4HCJe KOHTaKTHAs | - 47 72.2 985
pabora
3a4. e/l 7 3 4

2.2 ConepxxaHue JMCUMILIAHBI:

Pacrnipenenenuie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIUHBL.
Pa3nens! AMCIMIIIINHBL, U3y4aeMBbIe B 5 CEMECTPE.

KomnyecTBo yacoB
AvynuropHas BueaynuropHas
No HaunmenoBanue paznenos YAUTOP YAMTOP
Bcero pabota pabota
JI 113 CPC
ITocTanoBKa u Ki1accudukanms 3a1aq
1 JlaccHuKaIm 321 32 10 14 8
MareMaTH4ecKoi pu3uku
VYpaBHEHUS THIIEPOOIINUECKOTO THIIA.
2 | 7P p 50 18 16 14
OCHOBHBIE 33/1a41 M METOJIbl UX PELICHUSI
Bapuaimonsasie METOIbI B MATEMATUUECKOHN
3 | Papuan A 18 4 4 12
busuke
O030p IPOMIEHHOr0 MaTepuala u IpueM
4 P HpOHA p P 3,8 2 - 18
3adeTa




Konnyectro yacos
Ne HaumenoBanue pa3zjenoB AyRuTopHas Bueaymuropras
Bcero pabora pabora
J I13 CPC
Kontpoinbs camocTositensHO# padotsl (KCP) 4 - - -
IMpomexxyrounas arrectamus (MKP) 0,2 — — —
Hroro: 108 34 34 35,8

Paznensl gucuIuinHgbl, u3ydaemsie B 6 ceMectpe.

6 cemecTp
KomnuyecTBo yacoB
Ne HaumenoBanue paznenon Bcer AyautopHas Bueaymuropuas
pasuena o pabora pabora
J 113 CPC
YpaBHeHHUs MapabOIMIECKOTrO THTIA.
1 OcCHOBHBIC 33124l ¥ METOJbI UX 32 16 16 -
penieHus
YpaBHEHHSI SJUTANITHICCKOTO TUTIA.
2 OcHoBHbI€ 3a51aun. Teopus 48 22 24 —
IMOTEHIMaa
[IpuMeHeHne HHTETpaTbHBIX
3  |[mpeoOpa3oBaHmii Kk pemeHuro 3ama4 | 16 10 6 -
MaTeMaTH4eCKOl (PU3NKH
4 0O0630p npoieHHOTO MaTepraa u 9.3 B 9 0.8
MIpUEM 3a4eTa
Htoro nmo pazaenaM JTuCHUILTAHBI 105,8 48 48 9,8
KonTpons camoctositensHoi padotsl (KCP) 2
ITpomexxyrounas arrecranus (MKP) 0,5
[ToAroTOBKA K MPOMEKYTOYHOMY KOHTpOJto | 35,7
HTtoro:TpynoeMKkocTh 144

[Tpumeuanue: JI — nekuun, 13 — mpaktudeckue 3anstus, CPC — camocrositensHas pabora
crynenrta, KCP — konTponupyemasi camoctositesbHas pabora.

2.3 Coaeprxanue pa3aeaoB JUCHUIIHHBI:

Cwmectp 5
Ne HaunmenoBanue Conepucanme paszena dopma TeKyIEero
pasnena KOHTPOJIS
1 2 3 4
IlocTtanoBka u [Ipeamer u 3agaun MaTeMaTHIecKon Pu3nke, ee KonTposbnas
KJaccuukanus MECTO B €CTECTBO3HAHUH. BBIBO OCHOBHBIX ypaB- |pabota (1), ompoc
3a7a4 HeHull MmateMaTudecko ¢pusuku. HauanbHble u 10 pe3yabTaram
MaTeMaTHYeCKON |rpaHuuHble yciaoBus. [loctaHoBKa 3ana4. 3agaua BBITIOJTHEHUSI
1. |pusuknu Komm. Teopema Koanesckoil. KoppektHocTs 11o- JIOMAIIHUX U
CTaHOBKU 33J1a4 MaTemMaTudeckoit ¢pusuku. [Ipumep CaMoCTO-
Anamapa. [TorsiTue 0000IIEHHBIX pelIeHuH 3a1a4 STEIbHBIX paboT
MaTeMaTHuecKoi (u3uku u npocrpanctsa Cobo-
nesa. [[pyHIUMI Cyneprno3uiuu sl TMHENHBIX 3a-
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HaumenoBanue dopma TEKyIEro
No Coneprxanue paszaena
paznena KOHTPOJIA
1 2 3 4

nad MatemaTtuueckoi ¢usuku. Kiaccudpukanus
YpPaBHEHUI BTOPOIO MOPSAJIKA, JUHEUHBIX OTHOCHU-
TEJIbHO CTAPIIUX MPOU3BOJHBIX. XaPAKTEPUCTUKH.
IIpuBeneHre ypaBHEHUN K KAHOHUYECKOMY BHIY.

YpaBHeHust 3agava Ko 15t BomHoBoro ypaBHeHus. @opmyna | KoHTponbHas

runepoonuueckoro |[{amambepa. CymiecTBoBaHue, €IMHCTBEHHOCTD, yc- |paboTa (2), ompoc

Trma. OCHOBHEIE

TOHYMBOCTH pemenus. O6o0menHoe pemenue. Pe-

I10 pe3yjibTaTaM

3a/1a4yd U METOJBl  |IEHUE 3aJa4 Ha noaynpsamon. @opmyinsl [lyaccoHa |  BBIIOJIHEHHS
UX peLICHUs u Kupxroda. KoppekTHOCTb NOCTaHOBKH 3aJjauu JOMall. ¥ CaMoOCT.
Kommu 151 BotHOBOTO ypaBHeHus. 3agauda Komu pabot
2 JUIsl HEOHOPOJHOTO YPAaBHEHUS.
' KpaeBbie 3a1aun 11 BOJIHOBOro ypaBHeHust. Dop-
MyJbl ['puna. TeopeMbl €TMHCTBEHHOCTH, YCTOM-
yuBocTu. 3agada typma—Jlnysumins. Meron pasz-
neneHus nepeMeHHbIx (Pypoe). Teopemsl cymiect-
BOBaHUs. PelleHne HeoJHOPOIHBIX 3a/1a4 METOI0M
@Oypre. Oynknuu beccens. 3anaya o koneGaHUH
KpYIJIOM MeMOpaHsbl.
BapuanuonHusie OcHOBHBIE IOHATHS BAPUALIMOHHOTO UCUUCIICHUS: Omnpoc
METO/IbI B MMOCTaHOBKA 33/1auu, ypaBHeHHUE Dinepa-Jlarpanxka
3 MaTeMaTH4ecKo  |DkcTpeMyMsbl GyHKIMOHAIOB. Bapuanuus ¢pyHkuu-
" |pusuke OoHaIa. BaprannoHHbIE 3a1a41 B MAaTEMaTUYECKON
¢usuke. Bapnannonnas 3ajgaua Juist HHTerpajia
SHEPIHUH.
Cemectp 6
Ne HaunmenoBanue Conepacanme paszena dopma TEeKyIEero
paszena KOHTPOJIS
1 2 3 4
VYpaBHeHU HauanpHo-KpaeBble 3a1auu A1 ypaBHEHUS TEILIO- KoHnTponbsHas
napaboaudeckoro |nmpoBoaHocTU. [IpuHiun makcumyma. Meroa Oypne pabora,
tuna. OCHOBHBIE  |pELICHMS KPAeBbIX 3a/1a4. TeopeMbl euH- OIIpOC 110
3a/la4i U METOJIbl  |CTBEHHOCTH, ycToHunBocTU. CylliecTBOBaHHE pe- pe3yapTaTaM
1. |ux pelenus nieHus. 3anada Komm s ypaBHEHUS TEILIONpPO- BBITIOJTHEHUS
BOJHOCTH. T€opeMbl €JUHCTBEHHOCTH, YCTONYH- JIOMalll. ¥ CaMOCT.
BocTH. PyHIaMeHTaNIbHOE pemienne. MaTerpan pabor
ITyaccona. o-pynkuus Jupaka. 3agauu Ha
noaynpsmoil. Meroa dynkiwmii I'puna.
YpaBHeHUs OO61ue cBoiicTBa rapMOHUYECKUX (QYHKIUH. Kontponbhas
ammnTudeckoro  |[IpuHImn makcumyma 11 rapMOHHUYECKHX pabota
tuna. OcHoBHble  |pyHKHM. Oneparop Jlarmiaca B KpUBOJUHEHHBIX
3anaun. Teopus koopauHarax. @yHaMeHTalIbHOE pELICHHE
MOTeHIMaNna ypaBHeHus Jlamnaca (B mpocTpaHCTBe, Ha
2. riockocTH). KpaeBble 3a1aun 1151 ypaBHEHHH
Jlarmaca u ITyaccona. Teopembl € TMHCTBEHHOCTH.
Oyukuuu ['puna 3anaun Qupuxie. aTerpansHele
ypaBHeHus. Teopus noreHnnana. CeeneHue
KpaeBbIX 3aJ]a4 K UHTErPaJIbHbIM YPaBHEHUSIM.
CymectBoBanue peuienusi. MeTo pa3ieneHust
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Haumenosanue dopma TEKyIEro
Ne Coneprxanue paszaena
pazzena KOHTPOJIA

1 2 3 4

MIEPEMEHHBIX PEIICHUS KPAaeBbIX 3a/1a4 B
MpOCTEUIINUX 00JIACTSIX.

[Ipumenenue IIpeobpazoBanue Jlamnaca. [IpeoOpazoBanus Oypbe Onpoc o
MHTCTrpaJIbHBIX (9KCTIOHEHITMAIBHOE, Sin-, COS- IpeoOpazoBaHus, pe3yabTaram
3 npeoOpa3oBanuii k |koHeuHsle. [IpeobpazoBanus beccens, Mennuna. BBIITOJIHEHUS
" |peleHuIo 3a1a4 [Ipumepsl MpuMeHEeHUs] HHTETPATbHBIX JIOMall. U CaMoCT.
MaTeMaTHYeCKol  |mpeoOpa3oBaHMi K pEIICHUIO 3a/1a4 pabor
buzuku MaTeMaTHYeCKON (PU3MKH.

2.3.1 3ausaTHA JeKIIMOHHOI0 THIIA

Cemectp 5

Pa3znen 1. Ilpeamer u 3amaunm MareMaTudeckol (U3HMKE, €€ MECTO B €CTECTBO3HAHMH.
BbIBO OCHOBHBIX ypaBHEHHMH Maremartuyeckod (usmku. HauanbHble W TpaHWYHBIE YCIOBHUS
(2 4.). [ocranoBka 3amau. 3agaya Komm. Teopema KoaneBckoit. KoppekTHOCTh MOCTaHOBKH
3amay Matemarmueckod ¢msuku. [Ipumep Anmamapa (2 4.). [loHsTHe 0OOOIICHHBIX pEIICHUIN
3ajjau Marematudeckod ¢usuku u npoctpaHcTBa CoboneBa. [IpuHuMn cynepno3unuu yis
JUHEWHBIX 3aJad Maremarnmyeckod ¢usuku (2 4.). Kimaccudukanms ypaBHEHUH BTOpPOTO
HOpsi/IKa, JUHEHHBIX OTHOCUTENIBHO CTapUIMX HPOM3BOJHBIX. Xapakrepuctuku. IlpuBeneHue
YpaBHEHUH K KAHOHUYECKOMY BHUY (4 4.).

Pazpen 2. 3amava Komm s BonHOBoro ypaBHeHus. QPopmyna J[lamambGepa.
CymiecTBoBaHUE, €AMHCTBEHHOCTh, YCTOWYMBOCTH pemeHus (2 4.). OOoOmeHHoe penieHue
3agaua Komm 11 HeoqHOpoAHOro ypaBHeHus (2 4.). Pemenue 3agad Ha noaynpsMoint (2 4.).
@opmyner Ilyaccona m Kupxroda (2 9.). KoppekrtHocTs moctaHoBkH 3amaun Komm s
BOJIHOBOTO ypaBHEHHUS (2 4.).

KpaeBbie 3amaum ass BosHOBOro ypasHeHusa. ®opmynsl I'puna (2 4.). Teopemsl
€IMHCTBEHHOCTH, ycToWuuBocTH. 3amada UIrypma—JluyBwins (2 4.). Meron paszpeneHus
nepemeHHbIX (Pypbe) (2 u.). Teopemsbl cymiecTBoBaHus. PelieHne HEOJHOPOJIHBIX 3ajad
meTtooM Dypee (2 u.). ynkuuu beccens. 3anaya o konebaHuu Kpyriaoit MeMOpaHsl (2 4.).

Paznen 3. OcHOBHbIE MOHSATHS BapUallMOHHOIO MCYMCICHHS: TMOCTAaHOBKA 3ajaud,
ypaBHeHue Ditnepa-Jlarpamka. DkctpeMyMbl GyHKIHOHANOB. Bapuanus ¢pyHkunonana (2 4.).
Bapuanuonssle 3amaun B MaTemaTuueckod ¢(usuke. Bapumanumonnas 3amauya uid MHTErpaia
sHepruu (2 4.).

Cemectp 6

Pasnen 1. HawansHo-KkpaeBele 3amadd JUisl YpaBHEHHs TEILIONPOBOAHOCTH. [IpmHumm
Makcumyma (2 4.). Meton @ypbe pemieHus kpaeBbx 3anad (4 4.). Teopembl €1MHCTBEHHOCTH,
ycrounBoctu. CymectBoBanue pemeHus (2 4.). 3amava Komwm ans  ypaBHeHuUs
TEIUIONPOBOAHOCTU. TeopemMbl €IMHCTBEHHOCTH, YCTOHYMBOCTH (2 4.). DyHAaMeHTalbHOE
pemenue. HWaterpan Ilyaccona. O-dynkums [Hupaka (2 d.). 3agauyn Ha MOIXYIPSMOI.
Pacnpoctpanenue kpaeBoro pexuma. Meron ¢pynkuuit I'puna (4 4.).

Pasgen 2. Omeparop Jlannaca B KpHUBOJMHEHHBIX KoopauHaTax. DyHaameHTanbHOE
peumienre ypaBHeHus Jlamuaca (B mpocTpaHCTBE, Ha IiiockocTd) (2 4.). OO6mme cBoiicTBa
rapMoHnueckux ¢GyHkuuil. [IpuHnun Mmakcumyma Juist rapMoHudeckux GyHkumi (2 4.). Kpaessie
3amaun ais ypaBHeHuil Jlammaca u Ilyaccona. Teopemsl emuHcTBeHHOCTH (2 4.). DyHKUMU
I'puna 3agaun Jlupuxne u Helimana, ux cpoiictBa. (2 4.). Iloctpoenue ¢ynkuuu ['puna
BHYTpEHHeH U BHemHel 3aaay Jupuxie s mapa (2 u.). CnencrBus u3 gopmynsl [lyaccona (2
4.). [lotennman odbema u ero coiictsa (2 4.). [loBepXHOCTHBIE MOTEHIMABI U UX CBOWCTBA (2
4.). MHTerpanbubie ypaBHeHUd (2 4.). CBeleHHe KpaeBbIX 337a4 K MHTETPATbHBIM YPaBHEHUSM.
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CymectBoBanue penieHus.(2 4.). MeTon pa3zieieHus MepeMeHHbIX PEelIeHUs] KPaeBbIX 3a7ad B
npocTeimmx obmactsax (2 4.).

Pa3nea 3. [IpeoGpazoBanue Jlamnaca (2 4.). [Ipeo6pazoBanus Oypbe (IKCIIOHEHITHATBHOE,
sin-, C0S- mpeoOpa3oBaHusi, KoHeuHbie (4 4.). [IpeoOpaszoBanust beccens, Memmuna (2 4.).
[TpuMepbl pUMEHEHUsT WHTETPATIBHBIX MPEOOpa30BaHM K PEIICHUIO 3a/a4 MaTeMaTHYECKOU
¢busukm (2 4.).

2.3.2 3aHsaATHSA CEMHUHAPCKOI0 TUIIA

1. Bynak B.M., Camapckuii A.A., Tuxono A.H. COOpHUK 3a1a4 MO0 MaTeMaTHYECKOM
¢busuke; 2. EBnokumoB A.A., [TaBnoBa A.B., Pyouos C.E. YpaBHeHUss MaTeMaTHUeCKOW (PU3HKH.
Metoaunueckue ykazanus; 3. Anryaun K.K. Meronsl maremaruueckoit ¢usmku; IlaBmoBa A.B.,
Py6nor C.E., CmupHoBa A.B. IIpuMeHeHNEe HHTETPATBHBIX MPEOOPa30BaHUN K PEIICHUIO 3a/1a4
JUIsl YypaBHEHUM B YaCTHBIX MPOU3BOJIHBIX. METOAMUECKUE YKa3aHHUs.

Cemectp 5
Pa3znen 1. YpaBHeHUs: B YaCTHBIX MPOU3BOIHBIX, MOPSAIOK, JIMHEUHOCTh, OJHOPOIHOCTD,
npuMepsl. BbIBOJ ypaBHEHHS MajbIX MONEPEYHBIX KOJEOAHUN CTPYHBI U MAJbIX MPOJOIBHBIX

KoJieOaHmit CTCPIKHA, HHTGFpaHLHLIﬁ 3aKOH COXpaHCHHA KOJIMYCCTBA ABHIKCHUS. HauanpHble 1
T'PaHUYHBIC YCIIOBUA. ITocTtanoBka 3aaa4.

NeNe 11, 15, 12, 16, 18, 20, 22 (1, t1aa 2), 1-4 ctp. 8 (2).

BbiBO# ypaBHEHUS TEILIONPOBOAHOCTH, HWHTETPAJbHBIM 3aKOH COXPAHCHUSA DSHEPIUH.
BreBon ypaBHenusi nudy3uu, WHTETPaJIbHBI 3aKOH COXPAaHEHHS KOJMYECTBA BEILECTBA.
Havanbnble u rpanuunbie ycioBus. 1locranoBka 3agad. BeiBoa ypaBHEHHMM TMAPOAMHAMUKHU U
AaKyCTHUKH. YPaBHEHMS YCTaHOBUBILMXCSA ITporieccoB. [’ pannunble ycnoBus. [loctaHoBKa 3aaay.

3,7,12 (1, tnaBa 3), 3,4, 6, 7 (1, rmaBa 4), 6-9 ctp. 9 (2).

Knaccugukanuss ypaBHeHHH 2-TO TOpsAAKa MHOTHX TepeMeHHBIX. Kiraccudukarms
YPaBHEHHH 2-TO MOpsAKa C JBYMS HE3aBUCUMBIMU IIEPEMEHHBIMH, XapaKTEPUCTUYECKOE
YpaBHEHUE U XapakTepucTuku. [IpuBenenune ypaBHeHM ¢ JByMs HE3aBUCHMBIMU IIEPEMEHHBIMU
K KaHOHMYECKOMY BHUAY (YpaBHEHUS C NOCTOSHHbIMU Koddpdunuentamu). IlpuBeneHue
YpPaBHEHUH C JIByMS HE3aBHCHUMBIMU IEPEMEHHBIMH K KaHOHUYECKOMY BUAY (ypaBHEHUS C
nepeMeHHbIMH ko3¢ durmentamu). [IpuBeneHue ypaBHEHUH C JABYMS HE3aBUCHUMBIMHU
IIEPEMEHHBIMU K ITPOCTEUIIEMY BUY

24-27 (1, rnaea 1), 28, 29, 2, 4,5 (1, rnasa 1), 1-9 (2), 6-11 (1, rmasa 1), 1,5,7 ctp. 13

(2), 12-16 (1, rnasa 1), 7,9, 14-25 (2)
Pa3nen 2. Meroj XapakTepuCTHK pellieHusl ypaBHEHUH TUepOoinueckoro tumna. Pemenue
3anayn Ko myist omHOMepHOTO BOJTHOBOTO ypaBHeHHs. @opmyna [lanambepa. Pemenue 3agau
Ha TIOJIYOPsIMOM JIIi OJHOMEPHOTO BOJIHOBOTO ypaBHeHHUs. Pemenue 3amaum Komm mms

ypaBHEHMs TUIEPOOIMUYECKOTO THUIIA B MPOCTPAaHCTBE M Ha miockocTH. Popmynsl Ilyaccona u
Kupxroga. Meron @ypbe perieHns KpaeBbIX 3a/1a4 sl ypaBHEHUM rUIepOoInYecKoro TUma.

1-5,8,9, 13 c1p. 18 (2), 2-4,9,10 c1p. 22 (2), 61,62 (1, rnasa 2), 73, 74 (1, rnasa 2), 21—
23 (1, rnaBa 6), Ne 15 ctp. 18 (2), 25-27 (2, rnaBa 6), 2, 10-13,15,18 ctp. 33 (2), 104, 110, 111
(1, rmama 2).

Pa3nen 3. Bapuaunonsslie 3a1aun.
848,850,853, 851,854,855 (3).

Cemectp 6
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Pa3znen 1. Pemenne HauanpbHO-KpaeBBIX 3a7ad NIl YpaBHEHUN MapaOOJWYECKOTO THIIA.
Metox @ypre. Metoa @yphe perieHuss HEOAHOPOIHBIX 3a/1a4 I YPAaBHEHHIA 1apaboIMyecKoro
tumna. Pemenue 3anaun Komm miis ypaBHeHus teronpoBoaHoctu. @opmyna Ilyaccona.

30, 33, 34,35 (1, rmaBa 5), 9 (1, rmaa 5), 1-7, 11 ctp. 33 (2), 700,702,704 (3), 9,17 ctp.
33 (2), 20,24,25 ctp. 34 (2), 66,68 (1, rnaa 3), 1-4 ctp. 24 (2), 79,80,86 (1, rnasa 3).
Pa3nen 2. 'apmonunueckue pynkiuu. OCHOBHBIC CBOMCTBA. PerieHue KpaeBbIX 3a1ay s

ypaBHeHus Jlamuiaca B npocteimmx obnactax. Meron @ypse. Metog @ypbe pemeHus: KpaeBbiX
3aja4 Ui ypaBHeHus [lyaccoHa B Kpyre v KOJbLE.

14 (a-n), 15 (1 rasa 4), 13 (6-¢), 17-19 (1 rmasa 4), 29, 30,31 ctp. 34 (2), 30-32, 34 (1

rinasa 4)

Pa3nean 3. [IpeobpazoBanue Jlamnaca, [IpeoopazoBanue @ypbe (IKCIIOHEHIIUATILHOE). Sin-,
cos-npeoOpa3zoBanust Dypbe HA TOTYNPSAMOIA, KOHEUHBIE MpeoOpa3oBanust Dypbe.

180,182 (1 rnaBa 2), 88,89 (1 rnama 3);1,2 ctp. 9; 1,2,5,6 ctp. 19 (4), 7 c1p. 20, 1,2 cTp.
25 (4),4,9,10 cp. 26 (4).

[Ipy wW3yyeHWHM JUCUUIUIMHBI MOTYT TPHUMEHSATHCS  DJIEKTPOHHOE  OOydYeHHE,
JIMCTaHIIMOHHBIE 00pa3oBaTebHbIC TeXHOIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 JIaGopaTopHbIe 3aHATHS

VYueOHbIl MmIaH He NpeAycMaTpuBaeT J1a0OpaTOPHBIX 3aHATHH MO JUCLUIUIMHE
«YpaBHEHUS MAaTEMAaTUYECKON (PU3UKN».

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX Pa0doT (IIPOEKTOB)

VY4eOHbIil TIaH HE MpeaycMaTpuBaeT KypCOBBIX pabOT MO JUCIHUIUIMHE «YpaBHEHHS B
YACTHBIX MTPOU3BOIHBIX».

2.4 llepeyeHb y4eOHO-MeTOIMYECKOr0 o0ecnedeHUsI VI CAMOCTOSATEIbHOI padoThI
00yYaKIIUXCS MO TUCHHILINHE

HepequL y‘le6H0'MeTO,Z[H‘IeCKOFO obecneueHUs JUCHUIIINHBI 11O

Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSATEIbHONU padOThI

1 2 3

1 [IloaroroBka k|l. YpaBHeHUs MaremaTuueckoi (U3MKM (3JIEKTPOHHBIN pecype, cpena
TEKYIIEMY MoyneHOro 00y4uenus http://moodle.kubsu.ru)
KOHTPOJIIO 2. Meroanueckue yKazaHWS 0 OpraHU3allid W BBIIOJHEHUIO

CaMOCTOSITENIbHOM pabOThl, YTBEP)KICHHBIE Ha 3acelaHuu Kadeapsl
MaTeMaTHYeCKOro  MOJAENUpPOBaHHA  (DaKylIbTeTa  KOMIBIOTEPHBIX
TexHoioruit u mnpukiagHoi wmarematuku PI'BOY BO  «Ky6I'Vy,
nporokoia Ne 10 ot 30.03.2018

2 [IpopaboTtka 1. Aunryaua K.K. Meroasl marematudeckor ¢usuku. M.: [upexr-Menmua,
Marepuaia 2014. 123 c. [DOnekTpoHHBEII  pecypc]. - Pexwm  gocrtyma:
http://biblioclub.ru/index.php?page=book&id=240552.

2. Kapuesckuiit M.M. Jleknuu 1mo ypaBHEHHSIM MaTeMaTH4eCKOW (DU3HKH.
CII6.: Jlamp, 2016. 164 c. [OnexTpoHHBIH pecypc]. - Pexum nmocryma:
https://e.lanbook.com/book/72982.

3. Omneitnuk O.A. Jlekunn 00 ypaBHEHHSIX C YACTHBIMHU MPOU3BOIHBIMHU. M.:
Wzn-so "Jlaboparopusi 3uanuid”, 2015. 263 c¢. [DnekTpoHHBIH pecypc]. —
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Pexxum nocrtyma: https://e.lanbook.com/book/70703.

4. Tlerposckuit N.I'. JIekiuu 00 ypaBHEHHSX C YaCTHBIMH IIPOU3BOTHBIMHU.
M.: ®usmatiut, 2009. 404 c. [DaexTpoHHbIl pecypc]. - Pexxum pocrtyma:
https://e.lanbook.com/book/59551.

5. HWmpua A.M. YpaBHenus matematudeckon usuku M.: DU3MATIINT,
2009. 192 c¢. [OnmektpoHHBIA  pecypc]. - Pexum  moctyma:
https://e.lanbook.com/book/2181

6. Tuxono A.H., A.A. Camapckuii. YpaBHEHHS MaTeMaTH4ecKoil (PU3HKH.
M.: U3a-80 MI'Y, 2004. 798 c.

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOYdYaIOMIMXCS M3
Yrciia MHBAJIMJIOB M JIMII C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 310poBbs (OB3) mpemocrasistorces
B (hopMax, aJaliTUPOBAHHBIX K OTPAHMYCHUSM UX 3JI0POBbS U BOCIIPUATHUS HH(DOpMAITUH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUJist T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

2.5 CamocTosiITeJIbHOE U3yYeHHe PA3/1e/I0B U CHUIITHHbI

Lenpto camocTosTENbHONH pabOTHI SBISIETCS YriyOleHWe 3HaHWHM, TONTYYEHHBIX B
pe3yabTaTe ayIUTOPHBIX 3aHATHH, BRIPA0OTKAa HABBIKOB MHIMBHUIYaJIHHON PaOOTHI, 3aKpeIICHUE
HaBBIKOB, C(DOPMUPOBAHHBIX BO BpeMsI IPAKTUUECKUX 3aHATHH.

CopepxaHue NPHUBEIECHHOW OCHOBHOM M JOIOJHUTEIBHOM JIMTEPaTyphl I03BOJISET
OXBAaTUTh MIMPOKUI KPYT 3a/1a4 U METO/I0B MaTEMaTHUECKON (PU3MKH.

Cemectp 5

Paznen 1. IlocranoBka 3ajmau marematuueckoi ¢usuku. HekoppekTHble 3a1auu;
Knaccugukanus ypaBHeHUII B UacTHBIX HPOM3BOJHBIX BTOpOro mnopsaka. KaHoHuueckue
dbopmbl. ComnpsiKEHHBIE OMIEPaTOPHI.

Jluteparypa [O 1-3, 11 1].

Pa3znen 2. 3ajgaua ¢ JaHHBIMM Ha XapakTepuctukax (3azada ['ypca). CyiiectBoBaHUE U
€IMHCTBEHHOCTh pEIICHUs 3aJaud C JaHHBIMM Ha XapakTepucTtukax; Meroa Pumana;
Crneunanbable QyHKIMU MaTemMaTuueckoil ¢pusuku. Kiaccuyeckue opTOroHaabHbIE MOJIMHOMBI.
VYpaBuenue beccens u nunuHIApUYecKue QyHKIUH.

Jluteparypa [O 1-3, 11 9].

Paznen 3. OcHOBHbIE MOHATHUS BapHALMOHHOTO MCUUCIEHUs ((pyHKIMOHAI, IMHEHHbIE U
KBaJ[paTUUHble  (QYHKIHOHAIBI, JKCTpeMyMbl  (yHkuuoHnana); Ilpocreiimme  3amaum
BapUaIlMOHHOTO UCUUCIIEHUS (3a]1a4a 0 OpaXUCTOXPOHE, U30IIEpUMETpUYEcKas 3a/1a4a).

Jluteparypa [O 1-3, 119, 10]

CemecTtp 6

Pa3nen 1. 3agaun, npuBOIAIINE K ypaBHEHUSM Mapabonudeckoro Tumna. JlonoIHUTENbHBIE
YCJIOBUA M IMMOCTAHOBKA KpacBbIX 3ada4d IJIsd ypaBHeHI/Ifl Hapa60nnqec1<oro TUIIA. Hpe}IeHBHBIC
cinydan; OyHKIUS UICTOYHHUKA 711 YpaBHEHHsI TapaOO0IMIecKOoro THIA.

Jluteparypa [O 1-4, /1 1, 9, 10].
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Pa3znen 2. YpaBHeHnue [enpbMrosibiia B HEOrpaHMUEHHOW OOJACTH. YCIIOBUS H3ITYUYCHUS;
OcHOBHBIE TOHSTHSI TEOPUU HHTErpalbHBIX ypaBHeHui; [lommHoMmel Jlexanapa. Cdepudeckue
(mrapoBsie) hyukuu. Metron @ypre pemieHusi BHyTpeHHeH 3a1aun upuxie 1is mapa.

Jluteparypa [O 1, 1 9, 10].

Pa3znen 3 Kiaccuueckue mHTerpanbHbie npeodpazoBanus (Pypre, Xankens, MemmHa,
Jlanmnaca, KonrtapoBuua—JlebeneBa, Memnepa—®oxka). MHTerpanbpHble NpeoOpa3oBaHUA
00001ICHHBIX (QYHKITHA.

Jlureparypa [/ 1,7, 9].

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

B cootBerctBun ¢ TtpeboBanmsimu PI'OC B mporpamMma AUCHUIUIMHBL «YpaBHEHUS
MaTeMaTHYeCKOM (PU3MKKU» MpelycMaTpUBaeT UCIIOJIb30BaHUE B yU€OHOM MPOLIECCE pa3IMYHbIX
00pa30BaTeNbHbIX TEXHOJIOTMM: YTEHHME JIEKUUH C HCIOJb30BaHUEM MYJIbTUMEIUNHBIX
TEXHOJIOTUI; METOJ MaJIbIX IPYIII, pa300p MPaKTHUECKUX 3ajau.

KommproTepHble TEXHOIOTUM TPEAOCTABISIOT CPEACTBAa PA3HOIUIAHOBOTO OTOOPAKEHHS
JITOPUTMOB M IEMOHCTPALIMOHHOTO MaTepHaa.

[Tonxon pazbopa KOHKPETHBIX CUTyallMi IIMPOKO HUCIIOJIb3YETCS KaK IPENoAaBaTeseM, TaK
u OakamaBpaMu BO BpeMs JIEKIMH M aHajau3a pe3yJbTaTOB CAMOCTOSATEIbHOW paboThl. IDTO
00yCJIOBJIEHO T€M, YTO B IIPOLECCE MOJCIMPOBAHUS YAaCTO BCTPEUAIOTCA 3aJauu, A KOTOPBIX
€MHBIX MOJXO0/0B He cylecTByeT. [Ipu rccieqoBaHuy U pelIeHnH KaXk10M KOHKPETHOH 3a7aun
UMeeTcsl, KaK IPaBUJIO, HECKOJIBKO METOJIOB, a 3TO Tpedyer pa3dopa M OLEHKU LEeJIoH
COBOKYITHOCTH KOHKPETHBIX CUTYallHil.

ITpu oOyueHUH UCTIONB3YIOTCS CIEAYIOIUE 00pa30BaTeIbHbIC TEXHOIOTUU:

— TexHonoruss KOMMYHHKaTMBHOTO OOyueHHMs — HampaBieHa Ha (OopMHUpOBaHUE
KOMMYHHKaTUBHON KOMIIETEHTHOCTHU CTYJEHTOB, KOTOpas sBJsieTcs 0a30BOM, HEOOXOIUMOM ISt
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOU KOMMYHHUKAIUH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OOY4YeHHUS — MpEeAroiaraet
OCYILIECTBJICHUE II03HABATEIbHON JEATEIBHOCTU CTYIEHTOB € YYETOM MX HHIWBHUIYaJIbHBIX
CIIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBaTh CBOMl TBOPYECKUI
noreHuuan. Co3laHue W HCIOJIB30BAHME AMATHOCTUYECKUX TECTOB SIBIIAETCS HEOTHEMIIEMOM
YacThIO IaHHOM TEXHOJIOTHH.

— TexHonoruss MOAyJabHOTO OOy4Ye€HHS — MpeAyCMaTpUBAaeT JAEJIEHUE COAEpKaHUS
JUCLUIUIMHBl Ha JOCTaTOYHO AaBTOHOMHBIE pa3zieibl (MOAYNH), MHTETPUPOBAHHBIE B OOIIMIA
Kypc.

— HWHdopmannonHo-koMmyHuKaimonnsle TexHoioruun (MKT) - pacmmpsoor pamxu
00pa30BaTeNLHOTO MpOIlecca, MOBBIMAS €ro MPAKTUYECKYI0 HANpaBlIEHHOCTh, CHOCOOCTBYIOT
MHTECHCU(QHUKAIMK CaMOCTOSITEIbHOM pabOThl yyalIuxcs W MOBBIILICHUIO [M03HABAaTEIbHON
AKTUBHOCTH.

— UHrepHET-TEXHONOTMM — MPENOCTABISIOT IIMPOKHME BO3MOXKHOCTH JJIsl  ITOMCKA
uH(popMalnu, pa3pabOTKU HayUYHBIX IPOEKTOB, BEICHUSI HAyYHBIX UCCIIEJOBAHUM.

— TexHonorus MHAUBUAYAIU3alUH OOYYEHHS — IOMOTaeT pPeaJu30BbIBaTh JMYHOCTHO-
OPUEHTHUPOBAHHBI TOAXOJl, YYMTHIBas WHIUBHIyaJbHbIE OCOOCHHOCTM U MOTPeOHOCTH
yUalxcs.

— [IlpoexkTHast TexHOJOTUS — OpPUEHTUPOBAHA Ha MOJEIUMPOBAHHE COLHUAIBLHOTO
B3aMMOJECHCTBHS y4YalllUXCsl C ILEJIBI0 PELICHMs 3a/Jayd, KOTOpas OIpeleNsieTcs B paMKax
npodecCuOHaNBHOM MOATOTOBKH, BBIIETSS Ty WIM UHYIO IPEIMETHYIO 00J1aCTh.

— TexHonoruss oOyueHuss B COTPYIHUYECTBE — pealiu3yeT HACI0 B3aWMHOI0 OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK U KOJJIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIlIEeHHE
y4eOHBIX 3ajay.
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— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIICHUS — CIOCOOCTBYeT (HOPMUPOBAHUIO
Pa3HOCTOPOHHEH IJIMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HWH(POpPMAIUHU, YMEHHIO
oTOupath HH(OPMALIMIO ISl pEIICHUS TOCTABICHHOM 3a/1a4u.

KoMruiekcHOe HCIONIb30BaHHE B y4€OHOM MPOIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHIA
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYIO aKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIC
MPOIIECCHI, CIIOCOOCTBYIOT (HDOPMHUPOBAHHMIO KOMIIETCHIIMA, KOTOPBHIMU JTOJKEH 00Ja/1aTh
Oyayuuii crienuaincT.

OcHoBHbIE BUIbI THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B ceO0s:

— paboTta B MalbIxX rpymnmnax (KOMaHe) - COBMECTHAs ACSITEILHOCTh CTYACHTOB B TPYIIINE
MOJI PYKOBOJICTBOM JIMJE€pa, HAIpaBlIeHHAs HA pelleHHe oOIed 3ajayu MyTEM TBOPYECKOTO
CIIOKCHHSI PEe3yIbTATOB HHINBUYyaTbHOW pa0OThI YWICHOB KOMAH/BI C JICJICHUEM IMOJTHOMOYUN U
OTBETCTBEHHOCTH,;

— aHajM3 KOHKPETHBIX CUTYyalld - aHaJu3 peajbHBIX MPOOJIEMHBIX CUTYalluil, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JacCTH TPO(ECCHOHATBHOU NEATETHHOCTH, M TIOUCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUYECKOTO MBIIIJICHUS — 0Opa3oBaTeNbHAs J1€ATEIbHOCTh, HANPABICHHAS
Ha Pa3BUTHE y CTYJICHTOB pPa3yMHOro, pe(eKCHBHOTO MBIIUICHHS, CIIOCOOHOTO BBIIBUHYTH
HOBBIC UJICU U YBHUJIETH HOBBIE BO3MOXKHOCTH.

[Tonxom pa3dopa KOHKPETHBIX 3aJa4 W CHUTyallMd IIHUPOKO HCIIOJIB3YeTCs Kak
mpenojaBaTenieM, Tak U CTYJCHTaMH BO BpeMs JIEKIUH, JTaOOpaTOpHBIX 3aHITUA W aHAIu3a
pPE3yIABTATOB CAaMOCTOSTEIBHOW pabOTHl. JTO OOYCIOBIEHO TEM, YTO MPHU HCCIEIOBAaHUH U
pEIIeHNN KaKIO0W KOHKPETHOH 3aJaud MMEeTCs, KaK MPaBHJIO, HECKOJIbKO METOJAOB, a 3TO
TpeOyeT pa3dopa 1 OLEHKH IETI0H COBOKYITHOCTH KOHKPETHBIX CHUTYaIIHH.

Oowee
But samsis Hcnonb3yeMble HHTEpaKTUBHBIE 00pa30oBaTeIbHbIE KOIIECTED
TEXHOJIOTHH
4acoB
Cemectp Crnaiin-nexiuu. OOCyKIeHUE CIIOKHBIX
T 1 BOIPOCOB: YpaBHEHUS T'HIIEPOOIUIECKOTO 8
tuna. OCHOBHBIC 337]a4l U METOBI X
peneHus
[pakTiueckue 3aHATHS B pexxuMax
5 I13 2 | B3aMMOJCHCTBUSI «IIpEroiaBaTellb — CTYICHT» 8
U «CTYZEHT — cTyleHT» (pa3zaen 1)
Craiin-nexuuu. O6CyXIeHHE CI0XKHbBIX
T 1 BOTIPOCOB: [IpuMeHeHne HHTErpaIbHBIX 10
npeoOpa3oBaHuil K pelIeHHIo 3a/1a4
6 MaTeMaTHUECKOH (PU3HUKH
[IpakTHueckue 3aHATUS B peXUMax
I13 2 | B3aUMOJCHCTBHS IIPETIOAABATENDb — CTYIACHT» 10
U «CTYJEHT — cTyneHT» (pazzen 1)
Hroro 36

Lenb s1ekyuu — 0030p METOAOB IMOCTPOSHHUS MaTeMaTHMYECKHUX MOJeJIed Ha OCHOBE
YpaBHEHHH B YACTHBIX MPOMU3BOJAHBIX, 3HAKOMCTBO C TMpoOJeMaMH U  almnapaToM
MaTteMaTHuecKoi gpusnku. Ha Jekiusx cTyAeHThI MoJIydaroT o0lee npeacTaBiIeHne o Moaxo1ax
U METOJ[aX UCCIIEIOBaHMs U PEIlIeHUs 3a]]a4 MaTeMaTH4YeCKON (DU3UKH.

Leny npakmuueckozo 3amuamus — HAy4UTh NPUMEHATH TEOPETUYECKUE 3HAHUA IIPU
PELICHUH U UCCIIEJOBAHNH KOHKPETHBIX 3a/1a4.

Tembl, 3a1aHust U BOIMPOCH JUISI CAMOCTOSITENILHOW pabOThl MpHU3BaHbl CHOPMUPOBATH
HaBbIKM TIOMCKAa HH(OpMAalM{, YMEHHUS CaMOCTOSITENIbHO PacHIMpATh U YIIyOJsTh 3HaHUS,
IIOJIYYEHHBIE B XOJ€ JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHMN.
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[Tonxon pa3dopa KOHKPETHBIX CUTyallMi HIMPOKO MCIIONB3YETCA KaK MPEenoJiaBaTeseM,
TaK U CTYJECHTaMH P MPOBEJACHUN aHAIN3a PE3YJIbTATOB CAMOCTOATEIHHOU PabOTHI.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 3/10POBbSI IIPEIyCMOTpPEHA OpraHU3alus
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Jlig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe IIEKTPOHHOTO TIOKYMEHTA.

JIyist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B mieyaTHo opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUis M1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSIMHU 3J0POBbSI TIPEIyCMOTPEHA OpTraHU3aIHs
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

4, OIIeHO‘IHI)Ie H METOAUIECCKUE MaTepHraJibl

4.1 OueHouyHble CpeACTBAa [JIf1 TEKYIIer0 KOHTPOJISL YyCHeBAeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlUN

OneHoYHBIE CpelcTBa MpEJHA3HAYeHBI Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTMDKEHUH 00ydarolMXcsi, OCBOMBUIMX IpOrpaMMmy y4eOHOM IUCHMIUIMHBI «YpaBHEHUS
MaTeMaTHUECKOW (DU3UKM.

O1cHOYHBIC CPE/ICTBA BKIIFOUAIOT KOHTPOJILHBIC MATEPUANIBI IS TIPOBEICHUS TEKYyIIero
KOHTPOJIl B (opMe KOHTPOJIBHBIX paboT, 3a4eTHBIX 3aaHUN 1 MPOMEKYTOYHOI aTTecTAIllMU B
dbopme 3aaHmii K 3a4€Ty, BOIPOCOB K 3K3aMEHY M ITPUMEPOB IK3aMEHAIIMOHHBIX 3a/1a4.

OneHoUHBIE CpPEACTBAa TUCHUIUIMHBI COCTOMT W3 CPEICTB TEKYIIEro KOHTPOJS (CM.
IOpUMEpHbIE BapUaHThl CaMOCTOSTENBHBIX 33aJaHUM, 33aJa4 M BOIPOCOB) U TNPOMEKYTOUHOMH
aTTecTaluu (3a4eTa U SK3aMeHa).

B kauecTBE OIIGHOUHBIX CpPEIACTB, MCIOJB3YEMbIX S TEKYIIEro KOHTPOJIs
yCIIEBaEMOCTH, IPEJIaraeTcsi epevyeHb BOIPOCOB TI0 pasjiesiaM, KOTOPhIe MPOpadaThIBAIOTCS B
npolecce OCBOEHHUS Kypca, a TakXKe BapHaHThl KOHTPOJIbHBIX paloT. [laHHBIM mepedeHb
OXBaTBHIBAET BCE OCHOBHBIC pa3/eibl Kypca, BKIIOYas 3HAHUS, MOJy4aeMble BO BpeMs
CaMOCTOSITENIbHON PaOOTHI.

ATtTtecranus 1mo yueOHON NUCIHUIUIMHE MPOBOAUTCS B BUJE 3ayeTa (5 ceMecTp) 3auera u
’K3aMeHa (6 ceMmecTp). DK3aMEHAIIMOHHBIA OMJIET COJEPXKHT JIBa TEOPETHUECKUX BOIpoca U
3amaqy. CTyIeHT TOTOBHUT OTBETHI Ha OWJIET B MUCbMEHHOW (hOpME B T€UEHHE YCTAHOBICHHOTO
BpeMeHu. [lanee sk3aMeH npoTekaeT B popme codeceJoBaHuUs.

CprKTypa OLHCHOYHBIX CPEACTB IJHA Telcymeii u l'lpOMe)KyTO‘-lHOﬁ aTrTreCcTalnmum

HammeHoBaHME OIEHOYHOTO CPE/ICTBA
Ne Kon n nanmenoBanue
Pesynprarel 06ydeHus . IIpomexyTounast
/I HHAWKaTOpa Texymwii KOHTPOJIb
aTTecTalys

OIIK-1 CnocoGeH nmpuMeHsTh (hyHIaMEeHTaIbHbIE 3HAHWS, TOJTYICHHBIE B 00JIaCTH MaTeMaTHIECKUX U (MIIN)
€CTEeCTBEHHBIX HayK, M UCIIOJIb30BaTh UX B MPOQECCHOHATBHOM AesITeIbHOCTH

HOIIK-1.1 (06.016 A/30.6
31.3) CnocobeH NpUMEHATh

Buageer OCHOBHOM
(byH}]aMeHTaHbele 3HAHMHI, o o
TEPMUHOJIOTHEH U TOHSATHAHBIM
1 MONydYeHHbIE B 00JacTH ANTADATOM MATEMATHICCKOR 3aueTHbIe 3aaHUs Bormpoc Ha sk3amene 1-32
MaTEMATHUYCCKHUX u ecTe- p
¢busuKH

CTBCHHBIX HayK, n
HCII0JIb30BAaTh nux Ipu
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aHaymse
obtactu

MpeIMETHON

HOIIK-1.4 (06.016 A/30.6
v.1) Hcnons3oBats
CYIECTBYIOIE  THIIOBBIE
pemieHuss ¥ IIAGJIOHBI [IPU
AHAIIM3€ BXOJHBIX JAHHBIX

YMeeT KOppEKTHO MOCTaBUTh
3a7aqy " OTIPEAEINTh
KpaeBbI€ YCIIOBUS

cemectp), 1-3 (6
CeMecCTp), 3aUeTHEIC
3amarusa. Ompoc o
paznenam 1-3 (5
cemectp), 1-3 (6

MOIK-1.2 (40.001 A/025 | 3yaer OCHOBHBIE  3ajauH,
3H.2) OTe'{eC'EBeHHLIH U | ypaBHEHHs " METOIBI JadeTHA 3anaRNS
MOKAYHAPOMHBIN OTIBIT B B |\ jarenvaTiaeckolt  (QH3MKH; :
00JIacTH MaTeMaTUYECKUX U . Omnpoc no pazmenam | Bompocsr Ha sk3aMeHe
¢usnaeckuit CMBICIT
(WIK) €CTECTBEHHBIX HayK, U i 1-3 (5 cemectp), 1-3 | 1,2, 32
B — X p | OCHOBHBIX TOHATHH 1 QaKTOB (6 cemecrp)
MpodeccHOHATHOI MaTeMaTUYCCKON (U3MKH U
e TSIILHOCTHU C(l)epLI HX IPUMCHCHUA
Kontp. 2,3 (5

Bormpocs! Ha sk3ameHe
8-13, 15, 19-21, 25,
28-31

IIOJIYYEHHBIE PE3YJIbTAThI

IMOCTaHOBKaM XaJaad

ceMecTp)
VMmeer  aHaIUTHYECKH | Kourp. 1 (5

MOIK-1.7 (40.001 A/02.5 YUCJIEHHO pEeIIaTh OCHOBHBIE p-
Tn.2) IpoBenenune . | ceMecTp), ompoc 1o

. . | 3amaun MaTeMaTHYECKOMU Bomnpoc Ha 3x3amene
HaONMIONCHUH W W3MEpPEHHH, b « « ; BBIBOJY OCHOBHBIX 359 12 2021 27
COCTaBIICHUE UX OIMCAHUH U M3HKH u OPPEKTHO ypaBHEHHIA 1 v Iy ey LU e,
(hopMyIHpPOBKa BEIBOIOB HHTCPIPETUPOBATH

HOIIK-1.8 (40.001 A/02.5
Hp.2) JlesaTenbHOCTS,
HalpaBJICHHAas Ha pelICHHe
3a1a4 AQHATUTHYECKOTO
xapaxrepa,
MPEATNOaralox BEIOOpP H
MHOT000pasue aKTyaIbHBIX
Croco0OB pemieHus 3axad, ¢
HCIIOb30BaHHEM
(yHIaMEHTAIBHBIX 3HAHHH,
HNONYy4YeHHBIX B 00JacTu
MaTeMaThdeckux W (WiIn)
€CTECTBEHHBIX HAYK

3HaeT OCHOBHbIE aHATUTHYECKUE
WU YHUCIICHHbIE METOJbI peIICHUs
ypaBHEHUI B YaCTHBIX
MIPOU3BOTHBIX

Kontp.3 (5 cemectp)
Kontp 1-3 (6 cemectp),
OTIPOCHI IO pazaenam 2-
3 (5 cemectp) u 1-3 (6
cemMecTp)

Bompoc Ha sx3ameHe 9—
22,25-31

OIIK-3 CrniocoOeH mpUMEeHATh U MOIU(PHUINPOBATh MATEMaTHUECKUE MOJICIH IS PEIICHUS 3a/1a9 B O0JIACTH
poeCCHOHATBHOM NeTeTFHOCTH

HOIIK-3.1 (06.016 A/30.6
3a.3) Uemn w 3agaum

Vmeer MEPEBECTHU 3a7avdy Ha

Bompoc Ha sk3amene
3-5,9, 12, 20,21, 27,

TIIPOBOANUMBIX I/ICCJ'IGIIOBaHI/II‘/’I A3BIK JlI/I(l)(l)epeH].[I/IaJ'ILHLIX
U pa3pabOTOK,  METOMIbI o IIOCTaHOBKA
yYpaBHEHMH C  YacTHBIMHU .
MaTeMaTHIeCKOro DONABOLHLIMIC  BLIGHDATE Kontp. 1 (5 cemectp) | sK3aMeHAIMOHHON
MOJICIMPOBAHUS IS p A ? p 3a7a49d "
pemenuss 3ajau B obmactu | METOABL - PCHICHIS — HOCTAB- MHTEpIIpeTaLus
npogecCHOHATTBHON JICHHOM 3a7ja41 P
JCATCIIPHOCTH
MOTIK-32 (40.001 A/025 3Haer MOJIENH  OCHOBHBIX
3u.1) lUemu u  sajaun | TPAIOKCHHIT TEOpHH - Bompoc Ha sk3amene
MPOBOIMMBIX HccIenoBanuii | PEPEHLMAIBHBIX YPaBHEHUI; 3-5,9, 12, 20,21, 27,
" pa3pa60T0K, MeTonpl | YMEET CTPOUTH HpOCTeﬁmHe TOCTaHOBKa
MaTeMaTHIeCKOTO MaTEMaTUYECKUE mozenu | Kontp. 1 (5 cemectp) | 3x3aMeHAIMOHHON
MOZEIHPOBAHUA VI | cTaHAAPTHBIX ¢busnyecknx 3aJa4u U
pemenus 3anad B 00MACTH | qporeccoB, COMEPIKATEITHHO HHTEpIpeTanus
npodeccHOHaNbHOM MHTEPIIPETHPOBATE penenus
JACATCIIBHOCTHU
pe3yIBTATHI
MOIIK-3.3 (40.001 A/02.5 | Vmeer HCII0JIb30BaTh
3n.2) OTedeCTBEHHBIl U | 31eKTPOHHBIE TEMATUUYECKHE
MC)K)IYHapO}leIHU onng B pecypesl s er'Iy6J‘IeHI/I51 SauerHbIC s
COOTBeTCTByKBU.leI/I 00J1aCTH 3HaHHI7[ o HSWaeMOﬁ .
HCCIIeJOBaHHHA, MeTO/Ib! Omnpoc no pazznenam | Bonpocel Ha 5k3aMeHe
JUCLUILINHE; 3HaeT
MaTeMaTHYECKOTO 1-3 (5 cemectp), 1-3 | 1,2, 32
A — s | MATeMaTHYecKue Mozienu (6 cemecp)
pemenns 3amad B o6mactu | OCHOBHBIX NPUIOKCHUU
podeCCHOHATBHOI Teopun TuddepeHIATEHBIX
JeSATEIbHOCTH ypaBHEHUN
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HNOIIK-3.5 (06.016 A/30.6

v.1) AHan3upoBaTh

BXOZHBIC JaHHbIE, crocoben | YMeeT BBIOMPATh  METOMBI

OPUMEHSITh W Moaupu- | PCIICHUS nocraBineHHoi | Kontp. 1 (5 cemectp) B
Bormpocs! ak3amena 3

9 | umpoBarh MaTeMaTHdYeCKHEe | 3aJaYM; conepxarenpHo | Ompoc mo pa3zeny 1 5 22

MOJIeTH JUIS PEIICHHA 3a1a4Y | UHTCPIPETHUPOBATH (5 cemecrtp) '
B . 00MaACTH | pesyipTaTEL
npoQecCHOHATTLHON
JCATCIIBHOCTH
Brnaneer HaBeikamu pemrenust | Kontp. 1 (5 cemectp) | Bompocs! sx3amena 3—
3amaun W wuHTepnpertanuu | Ompoc no pazgemy 1 | 5, 22
HOMK-3.6 (40.001 A/O25 | pesynpratoB B TepmuHax | (5 cemectp),
V.3) IIpuMeRATh  METOMBL | myycanmoit obmactu; | pazgenam 1,2 (6
2 >
IPOBCACHUA SKCIICPUMCHTOB
POBCA p > | HAyYHO-METOJUYECKUM  all- | CEMEeCTp)

10 | maremaTnyeckoe  MOZENIH- bd

poBaHME AJI pEUIeHUs 3a1ad flapaToM  Teopun - A ?
B obmacth  mpodeccu- | PEHUHMATBHBIX  YPaBHCHMI;
OHAJIBHOHU JEATEIBHOCTH HaBbIKaMH NOCTPOCHHUA

MaTeMaTHYECKUX  MOJejen

(hM3HYECKUX MPOIIECCOB
HOIIK-3.9 (40.001 AJ02.5 Komntp. 1 (5 cemectp) | Bompoc Ha sx3ameHe
Tn.1) IlpoBenenue skcme- 3-5,09, 12, 20,21, 27,
PHMCHTOB | Bnameer MeTomamm wmccie- TIOCTaHOBKA
HCIIOJIb30BAaHHEM  METOJOB . .

11 A JIOBaHUsS Mojeneit (usmyec- 9K3aMEHAIIMOHHOM
MaTEMaTUYCCKOI'O 321994 1
MOAEINPOBaHUA B COOTBET- KAX HpOHeCCOB A
CTBUM C YCTaHOBJICHHBIMU HHTepHpeTaHHH
HOJTHOMOYHSIMH peeHus
MOTIK-3.10 (40.001 A/02.5 Komntp. 1 (5 cemectp) | Bompoc Ha sk3ameHe
Tn.2) IIpoBenerue 3-5,9, 12, 20,21, 27,
HaOJFO/ICHUH ¥ W3MepeHui, | YMeer COJEPKATENBHO MTOCTaHOBKA

12 | cocraBieHue uX ONHMCAHMI U | HHTEPIPETHPOBATH 9K3aMEHAIIMOHHOM
(opMyIMpoBKa BBIBOLOB, C | pe3yJIbTaTHI; 3aJ1a9u U
pUMEHEHHEM MHTEPIpETaIs
MaTeMaTH4eCKUX MOZeIeH pelweHus
HOIIK-3.11 (40.001 A/02.5 Kontp.3 (5 cemectp) Bonpoc Ha sk3ameHe 9-
Ip.2) JlesITeNbHOCTS, Kontp 1-3 (6 cemectp), | 22, 25-32
HanpaBlicHHas Ha pellenme | SHACT ~ OCHOBHBIE  METOMBI | onnockr no pasmenam 2-
3a7aq aHanmuTH4eckoro | PELICHUA 3alad MaTeMaTh— | 3 (5 cemectp) u 1-3 (6
Xapakrepa, YEeCKOM (I)I/ISI/IKI/I; OCHOBHBIE | cemecTp)

13 | mpexmonaraomux BeIOOp U | NPUKIJIAIHBIE MaKeTEHI,

MHOT000pasne akTyalbHBIX | MCIOJB3yEMBIE JUIS PELIEHHS

CI0CO0OB pelICHNs 3384 Ha | yhapHeHM B YaCTHEIX

OCHOBE METOOB | 16 113B0THBIX

MaT€MaTHYECCKOI O

MOOECJINPOBAHUA

I1K-3 CniocobeH akTUBHO y4aCTBOBATh B UCCIICOBAHUN HOBBIX MaTEMaTHICCKUX MOI[GJ'[eﬁ B €CTCCTBCHHBIX HayKax

Bnageer ocHoBHOM Tepmu- | Kontp. 1 (5 Bormpocs! Ha sk3amene,
HOJIOTUEH W TIOHATUHHBIM | CEMECTp), OIPOC MO 3-7,14,18,23
amnmapaToM MaTeMaTH4ecKoil | MOaemsiM,

MIK-2.1 (06.016 A/30.6 (U3MKKM; OCHOBHBIMU aHAJIH- | ONHCHIBAEMBIM

3n.3) [IpenmeTHas o6macte U
TUYECKUMH W YHCJICHHBIMHU | YPaBHEHUSIMH B

14 | mMeTomsl  MaTEMaTH4ECKOTO
MOIETHOBAHHS g | MCTOAMH DEIICHWS ypaB- | YaCTHBIX
€CTECTBEHHBIX HAYKA HEHMH B YaCTHBIX IPOU3- | MPOU3BOJHBIX

BOJIHBIX; ymeeT  paspa-

0aThIBaTh aJNTOPUTM IIPHME-

HSIEMOT0 METO/1a PELICHUs!

3uaer Meroxasl umciieHHoro | Kourp. 1 (5 cemectp) | Bonpoc Ha sk3amene

aHalIn3a, HMETh  YETKOE 3-5,9,12, 20,21, 27,
HIK-22 (40.001 A/02.5 NpeACTaBIeHHE O  BHJAX MOCTaHOBKA JK3aMeHa-
3a.1) Uemn w 3agaun . o

. | MaTeMaTHYeCKUX  MOJeNeH, IIUOHHOM 3a/1a4H 1 UH-

15 | mpoBOAMMBIX HCCIIEAOBAHMIA

" paspaBoToK 5 | OCHOBAaHHBIX Ha YHCICHHBIX TepIpETaIs PeIICHHS

€CTCCTBCHHBIX HayKa

MeTodax, O CIocobax ux
TIOCTPOCHHI, O YHCIECHHBIX
METOJIaX peanuzainuu
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MaTEMaTUYCCKUX MO,HGJ'ICﬁ

HIIK-2.3 (40.001 A/02.5

YmMeer MOJIL30BATHCA crpa-

3adyeTHbIC 3aJaHusl.

BOHpOCI)I Ha 5K3aMCHC

3H.2) OrteuccTBeHHBIH 1 | BOYHOM MaTeMaTudeckoi | Ompoc mo paszzaenam 1,2, 32
16 MEXKIyHAPOAHBIA ONmBIT B | JUTEeparypod mo martema- | 1-3 (5 cemectp), 1-3
HCCIIENIOBAHNN THYECKOI ¢uznke u | (6 cemectp)
MATEMATHYECKHX MOJCNCH B | cOOTBETCTBYIOLIUMM —peECYyp-
€CTECCTBCHHBIX HayKa CaMM CETH I/IHTepHeT
Ymeer MIPUMEHSTH Ha | KonTtp. 1 (5 cemectp) | Bompocs! 3x3amena 3—
UTK-2.4 (40001 A/025 | MPaKTHKe Metoasl | Ompoc o pazgemy 1 | 5, 22
31.4) Meronsr nposenerus | AACICHHOTO aHanmm3a; | (5 cemectp),
9KCIIEPUMEHTOB u | peaan3oBaThb YUCJIEHHBIH pasaciam 1,2 (6
17 HaONIOJICHNH, 0000IEeHHss 1 | aJTOPUTM  TPOTPAMMHO  C | CEMECTp)
00paboTki MHGOPMAIMK B | [IOMOILBIO
HCCIENI0BaHNH HOBBIX | HHCTPYMEHTAJBHBIX CPEICTB
MaTEMaTH{ECKNX MOLENEH B | y pykjiaqHBIX IPOTPAMM;
CCTCCTBCHHBIX Hayka AQHAJTU3UPOBATh TIOJTyYCHHBIC
Pe3yIbTaTHI
Buazeer MeTOIaMu u | Kontp. 1 (5 cemectp) | Bompocs 3x3amena 3—
UIIK-2.6  (06.016 A/30.6 mpueMaM#  TONy4YeHHA U 5,22
v.1) AHQTMSUPOBATE | (1 orevaTysalul SHAHHH B
BXOJHBIC JaHHBIC npu v
18 . | obmacTm MaTeMaTHIECKOM
IMPOBEACHNN HCCIEAOBAHNN
MATEMATHYCCKUX Moneneﬁ B ®H3HKH’ yMeeT
€CTECTBEHHBIX HayKax AHaTM3UPOBATE  IIOTydCHHBIC
pe3yIbTATH
Bnageer ymenuem camocto- | KoHTp. 1-3 (5 | Bompoc Ha sk3amMeHe
ATEJIBHO OCYIIECTBIATH BBI- | cemectp), 1-3 (6 | 3-5,11, 12,
MIIK-2.8 (06.001 D/03.06 00p METOMUKH pEIICHUS U | CeMecTp) 15,16,19,25, 28, 29
Tn.2) TpoexTnposanue | 1ocrpoenus anroputMa Toit
CTPYKTYp  JaHHbIX  IIpU o .
WM UHOM 3a/1a4yM; HABBIKAMU
19 | paspaGoTke ¥ TNPOBEACHHU M
— Hopnx | AABaTh  TONHBIA  aHaM3
MaTeMaTHyeckux Mmogenei s | PE3YIPTATOB  DCIICHUA M
€CTECTBEHHBIX HayKax OLCHUBATL I'paHULBI IIPUME-
HUMOCTH BBEIOpPaHHOTO
MeToaa
MIIK-2.10 (40.001 A/025 | Vimeer ueTkoe mpescTaB- Bomnpoc Ha 5K3aMeHe
Tn.2) . HpOBeHeH“ue JIEHWe O BHIAX MAaTeMaTH- 3-5,09, 12, 20,21, 27,
HAOMONCHUH W WSMEPEHMH, | yooryy  wvonenelf, OCHOBaH- [OCTAHOBKA
COCTaBJICHUC HX OIIMCAaHUU U o
20 HBIX Ha YHUCICHHBIX MeTomax, | Kontp. 1 (5 cemectp) | sK3aMeHanMOHHOM
(hopMyITHpPOBKa BBIBOIOB NPH -
nposeneHuM  MccnenoBanmii | © crocobax WX MOCTPOCHUH, 3a/1a4u U
MaTeMaTH4eckux Mogenei B | ©  METOJAX  pCalM3aliu HHTEpIpeTals
€CTECTBEHHBIX HayKax MaAaTEMATHUYCCKUX MOACICHU peuicHus
Bnageer ocHOBHOW Tepmu-
HIIK-2.11 (40.001 AJ/02.5 | HojorMeld © HOHSATUHHBIM
Ap.2) JeATenbHOCTD, | anmapatoM MaTeMaTHYeCKOU
HalpaBJICHHas Ha PEIICHHE | (y3KK; OCHOBHBIMHM aHAIIU-
3a/a4  AHAUTHYECKOrO Xa- | qouemen i v ypenennsmu | KOHTP-3 (5 ceMectp)
PaKTepa, - MpEronaratoriux METOJaMU pEIICHUST ypaBHE- Kowtp 1-3 (6 cemecrp), Bonpoc Ha sk3ameHe 9-
21 | BeibOp W  MHOTOOOpasme . OTIPOCHI IO pazaenam 2-
aKTyaJIbHBIX crocogop | MM B HACTHBIX  NPOM3- | 3 (5 cemectp) u 1-3 (6 22,25-31
pelenns 3aznad, paspaborku | BOAHBIX; MCTONIaAMH U | cemecrp)
HOBBIX Mmaremarnueckux | IPUEMAMHM  IIOJY4YCHUA U
MoOzielielf B ecTeCTBEHHbIX | CUCTEMAaTH3allud 3HAHUN B
HayKax o0acTH ~ MaTreMaTH4ecKoi
¢busukn
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CooTBeTcTBHE KOMIIETeHUIMA, POPMHUPYEMbIX NPU U3yYEeHUH TUCUMILUIMHBI, U BUI0B
3aHATHH

[Tepeuenn

Bungwl zaustuit

DopMbI KOHTPOJIS

KOMIIETEHIINH I 1146 Tp

KCP

CPC

OIIK-1 + +

+

— Konrponbnas pabora;

— 3auer;

— Omnpoc 1o  pesyapTaram
CaMOCTOSITENILHOIN padoThI;
Ok3aMeH

— Konrponbnas pabora;

— 3auer;

— Omnpoc 1o  pesyapTaraMm
CaMOCTOSITENIbHOI paboThI;

— Dk3aMeH

MK-2 + +

— Omnpoc 1o  pe3yiabraram
CaMOCTOSITENIbHOW PabOTHI;

— Konrponbnas pabora;

— Dk3aMeH

TunoBble KOHTPOJILHBbIE 32IaHUSI HJIH HHbIE MAaTePHAaJIbl, He0OX0AMMBbIE J1JIsl OLEHKH
3HAHM I, YMEHHU, HABBIKOB U (MJIH) ONBITA AeATEeIbHOCTH, XapaKTepPU3yOLHe 3TANbI
¢GopMupoBaHusi KOMIIeTEeHIM B Mpollecce 0CBOCHUS 00pa30BaTeILHOI MPOrPaMMbl

IIpumepHoe conep:kaHue KOHTPOJIbHBIX PadoT

1. Kontponbnas Nel (IloctanoBka 3aau MaTeMaTH4eCKON (DU3HUKH).

[IpumepHBbIe 3a1a4 KOHTPOJIBHOM paboThl Ne 1

Bapuanr 2
[TocTtaBuTh KpaeByro 3a1auy:

Yrpyruii CTepKeHb MEPEMEHHOIO CEYEHUsI S (X ), KOHIBLI KOTOPOrO YIPYro 3aKpeIlIeHbI

(ko3¢ durrieHT yrnpyroro 3akperuieHus K), coBepimaeT CBOOOIHBIE Majble IMPOIOJIbHBIC

KOJ'IC6aHI/I$I, BBI3BAHHBIC HCKOTOPLIM HaYaJIbHBIM BO3MYIICHUCM. IInoTHOCTE MacCHI paBHa P (x)

, MOILYJTb yIIpyroct — £ (x).

Bapuanr 2
ITocraBuTh KpaeByto 3a7auy:

bokoBas moBepxHOCTH cTepkHS O<x </ TtemnounsonupoBaHa. HavanbHasg Temmeparypa
CTEp)KHs HyJIeBas, OAUH KOHEIl IOJACPKUBACTCS IPHU HYJIEBOM Temmeparype, a Apyrou
TEIJION30JIMPOBaH M C MOMeHTa ¢ = 0 JelCTBYeT paclpeleleHHbli BHYTPEHHHM HCTOYHHK

Teria MourHocTH ((X).

Bapmuanr 3
ITocTtaBuTh KpaeByro 3a1auy:
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bokoBass MOBEpPXHOCTb CTEP)KHSA TEIUIOM30JIMPOBAHA, a Ha KOHLAX IPOUCXOIUT
KOHBEKTHBHBII TEIUIOOOMEH CO cpeJamM, TemIeparypa KOTOphIX w1 W u2. HavanbHas
TEMIIepaTypa CTEPKHs HyJIeBast

2. Kontponbaast Ne2 (ITpuBeneHre kK KAHOHUYECKOMY | IMPOCTEUIIIEMY BUTy YPABHEHHIA C
JIBYMsI HE3aBUCUMBIMU MIEPEMEHHBIMHU ).

EsnmoxumoB A.A., TlaBnoBa A.B., Py6mor C.E. YpaBHeHHs mMaTeMaTH4yecKod (PU3HKH.
Meroanueckue ykazanus. NeNe 9-25 ctp. 14, 16-25 c1p.15.

[IpumMepHBbIe 3a1a91 KOHTPOJIBHOU padoThI Ne 2

Bapuant 1
1. IlpuBecTu K KAHOHMYECKOMY BUJy YPaBHEHUS:
o°u 2
a) — - Xx—=0,x<0;
OX oy

N e

P = S~

2. TlpuBecTH K mpocTeimeMy BUIY YpaBHEHHE:

LI AL AT €

Bapuanr 2
1. TIpuBecTu K KAHOHUYECKOMY BUJY YPABHECHUS:
o’u  d%u
a) — - x—=0,x>0;
OX oy

= T S D

2. TlpuBecTH K mpocTeimemMy By YpaBHEHHE:

u,+2u, +5u + Eux +2u, =0.

Bapuanr 3
1. TlpuBecTn K KAHOHHYECKOMY BH]Ty YPAaBHEHHS:

) R R

Zé/t =
R

2. TlpuBecTH k mpocreifiieMy BU1y ypaBHEHHE:
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B B TR AT

3. Konrponpras Ne3 (Pemenue 3agaun Komu y1st ypaBHEeHUN THIIEPOOTMYECKOTO THIIA.
Pemenue 3anaun Koy v 3a1a4 Ha mosynpsMoii 171t BOJIHOBOTO YPaBHEHHUS).

EBgokumoB A.A., IlaBnoBa A.B., Pybmo C.E. VYpaBHeHus mareMaTH4eckon (QH3UKH.
Meroanueckue ykazanus. NeNe 2.6,7,9,10,12 ctp. 18, 5,6,7,8 ctp.22.

[IpumepHbIe 331241 KOHTPOJIBHOU paboThl No 3

Bapmuanr 1
Haiitu pemenue 3agaun Komu:

a)u, -u,-12u, =0, |x|< w, y>0; ul_=e", u

XX

PeH_II/ITb Ha"IaJ'IbHO‘FpaHI/I"IHBIe 3aJa4uu:
_ _
) YR, >XcOT€, WGEP=S G P=adGiD€
6) I =€ A — e P HIED—

Bapuanr 2
Haittu pemenue 3agaun Komu

a)u, —4u, +3u, =0, |X|<oo, y>0; ul_,=0, u,|_,=sinx.

XX X = y=

Pemutn Ha4YaJIbHO-TPAaHUYHBIC 3a1a1N:

a) 272 X"EP7=€ ((x,0)=sinx, u (x,0)=1, u,(0,t)= cost

6) VSIS, >xen¢,

Bapuanr 3
Haiitu pemenne 3anaun Komn

a) u;x+u;y—2u" =0, |X|<oo, y>0; u|

=cosx, u |_,=1-sinx.

yy y=0 y=

Pemmuts Ha4YaJIbHO-TPAaHWYHBIC 3aJa4n:
»~ =1 ~
q) 22— TEP7—€, (T = ——ki= = "W ®+ I
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6) RIS, S=EX €, WEEI- T ==

4. KontponbHast Ne 4 (Metong ®Dypbe pemieHHs CMENIaHHBIX 3a1ad Uil ypaBHEHHI
TUTIEPOOTUYECKOTO U TapaboIMYeCKOTO THIIOB).

EBnokumoB A.A., IlaBnoBa A.B., Py6mo C.E. VYpaBHeHus mareMaTH4yecKol (QHU3UKH.
Mertonndeckue ykazaaus. NeNe 14,16 ctp. 33, 19,21-23,26-29 c1p.34.

[TpumepHbIe 3a1au1 KOHTPOJIBHOU paboThl No4

Bapuant 1
Pemuth cMemanHble 3a71a4u:

3) 2@ EIx— LOO—O LAD—C€ LGOS N C-€
0) Z=er A CEZ COI~— LI D EACEP—=

Bapuanr 2
Pemnth cMemanHbie 3a1a4u:

a) 242 2@—EII= LUOO—O @n-~¢,
== ==
l@@{)ﬂ,@@{:
= =

0) ZA 2L JtL €D LD EGO- RG>

Bapuanr 3
Pemnth cMemaHHbIe 3a1a4n:

et P S Bl S W = D=1 TE = = T
0) WA= @D EGO- RG>

5. Kontponbhas Ne 5 (Meron dypre pemieHust KpaeBbIX 3aau i ypaBHeHui Jlamaca
u Ilyaccona).

EBmoxumoB A.A., TlaBmoa A.B., PybmoB C.E. VYpaBHeHuss Marematuueckoi (U3HUKH.
Mertoanueckue ykazanus. NeNe 29-31 ctp. 34.

[TpuMepHBbIe 3aja4u KOHTPOJIBHOM paboThl Ne5
Bapmuanr 1

1. Haiiti QyHKIHMIO, FapMOHUYECKYIO B Kpyre X’ + y° <1, yIOBJIETBOPSIOILYIO PAHHYHOMY

=X2—y2—4

YCIIOBHIO U

x2+y2 =1
2. HaiiTu yHKIHIO, YIOBIETBOPSIOIIYIO B Konblie 1< x° + y° < 4 ypaBHenwuio [lyaccona

=0.

szry2 :4_

n

uXX

"oo_ _ _
+u =—4xy, u =Y u

x2+y
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Bapuanr 2

1. HaiiTu (pyHKIHUIO, TApMOHUYECKYIO B KOJIbIle 1< X° + y° < 4| yJIOBJIETBOPSIONIYIO IPAHUYHBIM
ou

yCJIOBHSIM 0) — =0,u y-9

2 2,
X" +y“ =4
N, o

2. HaiiTu pyHKIHIO, yIOBIETBOPSIONIYIO B Kpyre X’ + y° < 4 ypaBHeHuro Ilyaccona

" "

+u” =-x, u

2:42 y '

X2+y

Bapuant 3
1. Haiitu QyHKIHMIO, FTapMOHUYECKYIO B Kpyre X’ + y° <1, YIOBIETBOPSIOILYIO PAHHYHOMY

ou
YCJIOBUIO — =0

on y? ot

2. Haiitu ¢pyHKIMIO, YAOBIETBOPSIONIYIO B KOJbIE 1 < X% + y2 < 4 ypasHenuto Ilyaccona
ou
= 0 y T

2 .2
X“+y°=1
onle, oy

”
XX

u. + U;y =1 M IpaHHUYHBIM YCJIOBHUSIM U =X.

IIpumepHbie GOpMYJIMPOBKH MHANBHAYAJIBHBIX 3aJaHUI

1. Bocnonb3oBarbcs CpeaAcTBaMu MATCMATHYCCKUX IIAKCTOB AJId PCIICHUA 3adadyu U
BU3YyalIU3alluu pE3yJIbTATOB.

Ha kpyriyto memOpaHy, 3aKpeIlJIeHHYIO 10 Kparo, JAEWCTBYET BHEILIHSAS rapMOHUYECKas
cuna q(x,t)= psinwt, HENPEPHIBHO pacHpeleleHHas IO BCed IUIOmaad MeMOpaHbI.

[TpoBepuTh, UTO BBIHYXJIEHHBIE KOJIeOaHUsT MeMOpaHbl BbIpa)karoTcsi paBeHCTBOM (R — paanyc
MeMOpaHbI)

® 1

v

(0]

B
1
—|

|

u= ——1|sina)t.

o’ |
3, <R
[y ]
2. Bocrnonb3oBaTbcsi CpeAcTBAaMU  MaTeMaTHYECKHUX TIMAKETOB [UJISl  pEIIeHUs 3ajadud |
BU3YyaJu3alMy pe3yJabTaToB

[ununap paauyca R Harper g0 TemnepaTypsl T, M OXJAKIAaeTCsl ¢ HOBEPXHOCTH TaKUM

06pa30M, 4To €€ TEMIICpaTypa, HauuHasd C MOMCHTA t= 0, MOAACPIKUBACTCS MOCTOSSHHOM U
paBHOﬁ HYJIIO. Haiitu 3akon pacipeaciiCcHuss TEMICPAaTypbl, CUHHUTasA, YTO PaACHPCACICHUC
TEMIICPATYPhI BO BCEX MOMCPCHYHBIX CCUCHUAX OANHAKOBO.

33'—[6THO-3K33M6H31{I/IOHH516 MaTepHuaJbl 1Js l'lpOMe)KyTO'-IH()ﬁ aTTeCTalluu

OcHoBHbIE TpeOOBaHMS K pe3yJbTaTaM OCBOSHHS AUCLUILIIMHBI ITPEICTaBICHbI B TaOIUIIE
B BHJE TNPHU3HAKOB C(HOPMUPOBAHHOCTH KoMmIeTeHInd. TpeOoBaHus QopMyIHupyrOTCS B
COOTBETCTBUU CO CTPYKTypoH, npuHAToi B PI'OC BO: 3HaTh, yMETH, BIAIETH.

24



IIpuMepsI 32a4eTHBIX 32JaHUH
Bapuanr 1
1. TlocraBuTh KpaeBylo 3a/1auy:

Yupyruii crepikeHb nepeMeHHoro ceuenus S (X), KOHIbI KOTOPOro YIpyro 3aKpeIuIcHbl
(ko3 duIEeHT ynpyroro 3akperuieHus K), coBepimaeT CcBOOOAHBIE Majble IPOIOJIbHBIC

KOJ'I€6aHI/I${, BbI3BAHHBIC HEKOTOPBLIM Ha4YaJIbHBIM BO3MYIICHUCM. IInoTHOCTE Macchl paBHa P (x)

, MOIYJIb yIpyrocta — £ (x).
2. IlpuBecTH K KAHOHHYECKOMY BH]ly YPAaBHCHHS:
o' du
a) — - x— =10, x<0;
OX oy

6) ZeI e A Ke A €T <

Bapuant 2
1. TlocraBuTh KpaeBylo 3ajauy:
bokoBass moBepxXHOCTh cTepkHsA O<x </ TtemonsonupoBaHa. HavyanbHasg TemmepaTypa
CTEp)KHS HyJIEBas, OOWUH KOHEIl IIOJACPKUBACTCS INPH HYIEBOM Temueparype, a Apyrou
TEIJION30JIMPOBaH M C MOMeHTa ¢ = 0 JelCTBYeT paclpeleeHHbI BHYTPEHHHMM HCTOYHUK
Teria MourHocTH ((X).
2. IlpuBecTH K KAHOHMYECKOMY BH]Ly YPAaBHEHHS:

o’u 8%
a) — - x—=0,x>0;
OX oy

0)u +2u +5u] +£u' +2u. =0
XX Xy oy y — U

Bapuanr 3
1. TlocraBuTbh KpaeBylo 3ajauy:
bokoBass MOBEpXHOCTb CTEpXKHA TEIUIOM30JIMPOBAaHA, a HA KOHIAX HPOMCXOJIUT
KOHBEKTHBHBII TEIUIOOOMEH CO CpeJamH, TemIeparypa KOTOphIX w1 W u2. HavanbpHas
TEMIIepaTypa CTepKHs HyJeBas
2. IlpuBecTH K KAHOHMUYECKOMY BHJly YPaBHEHMS:

) R R

0) BEBE SR A X €

IIpuMepHBIi NepedYeHb BONPOCOB, BBIHOCHUMbIX HA JK3aMeH

1. Tlonstue nuddepeHINaTbHOIO YpaBHEHHMsI C YacTHBIMU Npou3BOAHBIMH. I[locTaHOBKa

3aJa4 MaTeMaTH4ecKor (u3UKK. TUIBI KPAaeBbIX YCIOBHIA.

KoppeKkTHOCTh MOCTaHOBKHM 3aJa4 MaTeMaTnueckoi ¢puzuku. [Ipumep Anamapa.

3. BrBon ypaBHeHHs kojeOaHUs CTpyHBI. [IpuMepbl Apyrux ypaBHEHHH MaTeMaTHYECKOM

bu3uKu.

BbiBos1 ypaBHEHUS TEIUIONPOBOIHOCTH.

BoiBOoA ypaBHEHMI TMIPOIMHAMUKY U aKyCTUKH.

6. Knaccudukanuss nuHEHHBIX audQepeHIratbHbIX ypaBHEHHH BTOPOTO TOpsAKA B
YAaCTHBIX MTPOU3BOIHBIX (0OIIUH ciTydait).

N

ok
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10.

11.
12.

13.
14.

15.

16.

17.
18.

19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

32.

Knaccugukanus nuHelHbIX TuddepeHaabHbIX YpaBHEHUH BTOPOTO NMOPAIKa C ABYMS
HE3aBUCHMBIMM  I€PEMEHHBIMU.  XapaKTEpPUCTUYECKAs IOBEPXHOCTb.  IIpumepbl
XapaKTEPUCTHK.

[IpuBeneHre K KAHOHUYECKOMY BUIY U (epeHIHaTbHBIX YPABHEHUH BTOPOTO MOPSIKA
C JIByMs HE3aBHCHUMBIMU IEPEMEHHBIMM (THIIEpPOOIMUYECKOro THUIa, MapaboIMyecKoro
TUIIA, JUIMIITUYECKOTro TUMa). Jlemma o Xapakrepuctukax

Pemenne 3amaum Komm 118 OJHOMEPHOIO BOJIHOBOrO YypaBHeHus. PDopmyna
I’ Anambepa

CymecTBoBaHuE, €IMHCTBEHHOCTb M YCTOMYMBOCTH pemeHus 3agaun Komm s
OJIHOMEPHOTO BOJHOBOTO ypaBHeHUs. OO00IIEHHOE PeIlIeHNE.

Penienne kpaeBbIX 3a1a4 JUIsl OZHOMEPHOIO BOJIHOBOTO YPABHEHMSI HA MOJIYTIPSMOM.
Pewenne 3agaun Komwm [ JBYXMEPHOIO M TPEXMEPHOI'O BOJIHOBBIX YpPaBHEHMIA.
®opmyia [Tyaccona. @u3n4eckuii CMBICH PEIICHUS.

Pemenue 3anaun Ko a1 HEOJTHOPOIHOTO BOJIHOBOTO YPaBHEHUS.

ENMHCTBEHHOCTh M YCTOMYMBOCTH pellleHus 3ajaud Komu 1 BOJHOBOIO YpaBHEHMS
(TpexMepHBI ciydaii).

Meron ®@yppe pelleHHs CMEIIaHHBIX 3a7ad  JJIi  BOJIHOBOI'O YypaBHEHHs (i
OJIHOPOJHBIX M HEOJHOPOJHBIX YPAaBHEHMH M I'PaHUYHBIX YCJIOBUM). ENMHCTBEHHOCTH
peLIeHus.

[Tpumeps! pelieHusi cMELIaHHBIX 33]ad (3a7ada O KoJeOaHWSIX OIpaHUYEHHOW CTPYHBI,
3aj1aya 0 KoJieOaHUAX KpYriioi MeMOpaHbl

Oynkun beccens. CoiicTBa Gpynkmmii beccens.

CMmemanHble 3a7auu  JUlsl yYpaBHEHHUs TEILIONPOBONHOCTH. [IpmHumn Makcumyma.
KoppekTHOCTh MOCTaHOBKH CMELIaHHBIX 3a/1a4 /711 ypaBHEHUS TEIJIONPOBOJHOCTH.
[Ipumenenne Merona @Dypbe K PEIICHUIO CMEIIAHHBIX 3a7ad A YPAaBHEHMS
TEIJIONPOBOJHOCTH (OAHOPOJIHOTO U HEOAHOPOIHOTO).

Pemenue 3anaun Komu 1151 ypaBHEHMs TEIIONPOBOAHOCTU. MeTton ¢pyHKuuit ['puna.
Pemenue 3a1aun o pacrpocTpaHeHUH TEIUIa B TPEXMEPHOM IIPOCTPAHCTBE.

OcHoBHBIE THUIIBI KpacBbIX 3a4ad s ypaBHEHMM ssumntudyeckoro tuna. [IpuHiuun
MakcuMyMma Juisi rapMoHndeckux Gpynkuuit. @opmynsl ['puna.

ENMHCTBEHHOCTD pEIIeHNs KPAeBbIX 3aa4 JUIsl yPAaBHEHUH JUIMITHYECKOIO THIIA.
Oynkunu ['puna BHyTpeHHuX 3a1a4 Jupuxiie n Helimana.

[Tpumenenne Mmetoma QyHKUMH ['prHa K peIIeHHIO KpaeBbIX 3aday A ypaBHEHUH
AITMNTUYECKOr 0 TUMa (pelieHue BHyTpeHHe! 3ai1aun Jupuxie 1uis mapa)

HepagenctBo ["apHaka. CBoiicTBa rapMoHHUYecKuX GyHKUUHN (HYyHKIIMH, FTApMOHUYECKHE
BO BCEM IPOCTPAHCTBE, TEOPEMBI O MOCIEAOBATEIIHLHOCTIX TAPMOHUYECKHUX (DYHKIIHI).
OOBbeMHBIN 1 TOBEPXHOCTHBIE IOTEHIIMAJIBI U UX CBOMCTBA.

Pemenne 3anau {upuxne u HeitmaHna ¢ HOMOIIBIO MOTEHIIAAIIOB.

[Tpumenenne Merona @Pypbe K PpELIEHUIO KpaeBbIX 3a4ad Uil ypaBHEHMMU
AITMNTUYECKOT0 TUIa (pellieHne BHyTpeHHel 3aaaun upuxie ans ypasHenus Jlannaca
B KpyTe)

WnTerpanbHoe npeodpasoBanue Dypbe (onpeneseHne, CBONCTBA, IPUMEpP NPUMEHEHUS
npeoOpa3oBanus Oypre K pelIeHuto 3a1a4 MaTeMaTHIeCKOl PU3HUKH).

WuTerpanbuble mpeoOpa3oBaHus Ha moiynpsMoi (mpeoOpasoBanue Jlarmaca, sin, cos-
npeoOpaszoBanust Oypre, npeodbpazoBanne XaHKems).

Bapuanust Qynkmuonama. OkctpemyM (GyHKOHOHana. BapuwarmonHbsle 3amadd B
MaTeMaTHYeCKOH (hu3uKe.

IIpuMepsI 3K3aMeHANMOHHBIX 32124

Haittu ¢ynkuuio U(X,t), ONMHMCHIBAaOIIyH0 MPOIECC MajbIX MOMEPEYHBIX KOJICOaHUI
omHoponuoit crpyusl  (0,), 3akperutenHoi Ha KoHImax. HauanbHble CMemICHHS

26



10.

OTHCHIBAIOTCS (DYHKIIHEH 3sin2ﬂ—x+ 5sin7”_x. Hauanpnas ckopocts paBHa Hym0. (Cuimy
I I

HATsOKCHUSA U IINIOTHOCTH CTPYHBI CUUTATh paBHBIMU C,Z[I/IHI/II_IG)

Crpyna c¢ 3akperuieHHbIMA KoHuamu (0,7) kojeOjercs mMOA JCHCTBUEM  CHITBI,
pacrpenenenHoi ¢ miotHocThio f(X,t)=sint. Haiitu otkmonenus U(X,t) crpyHsl, eciu B
HAYaJIbHBII MOMEHT OTKJIOHEHHUSI TOYEK CTPYHBI PaBHBI HYJIIO, @ HadalbHBIC CKOPOCTH
omuceiBatoTcst Gyukimen w(X)=X. (Cuily HaTsSHKEHHS M IUIOTHOCTH CTPYHBI CYHMTATh
PaBHBIMH €TMHUIIE).

K omHopomHomy crepxkHio (K=9, p=1) enuHUYHON [UIMHBI TIPHIOKEHA CHUIIA,
pacnpesienieHHas ¢ IoTHocThio f(X,t)=xe™, neiictByromas c¢ momenrta t=0. Haiitu
OTKJIOHEHHUsI cTepkHs U(X,t), mpenmnoriaras, 4To HadajlbHBIE CKOPOCTH TOYEK CTEPIKHSI
PaBHBI HYJIIO, @ HAYaJIbHBIC OTKJIOHCHHUS OMUCHIBAIOTCS (QyHKIMEH ¥(X)=X. JIeBblil KoHell
CTEp)KHSI KECTKO 3aKpeIruieH, mnpaBblii — cBoOojeH. I[lnomans monepeyHoro ceueHus
CUMTATh PaBHOM 1.

Crepxenb (0,I) coBepmiaer Mmanbie poIOJbHBIE KOJEOaHHS IOJ JCHCTBHEM
rapMOHHYECKOH CHIIBI, pacrpeaeiaceHHoi ¢ miotHocThio f(X,t)=sint. Haiitu oTkioHeHus
crepxkus (k=4, p=1) u(x,t), mpeamnonaras HavyaibHbIC YCIOBHs HYJIEBbIMUA. OTKIOHCHHUS
JICBOTO KOHIIA CTepXHs omnuchiBaroTcs (ynkimeit f(X,t)=t, mpaBblii KOHEI[ CTEpXKHS
cBoOojeH. [Tnomaap monepeyHoro CeueHus CYNTaTh PaBHOM 1.

Haiitu QyHKIIMIO, TApMOHUYECKYIO B Kpyre, pajauyca 4, IPUHUMAIONIYIO Ha €r0 TPaHuIe
3HaueHus U(X,y)=x2.
HaiiTu 3akoH BBIpaBHMBaHUS HadalbHOH TemmepaTypsl U(x,0)=0 B OJHOPOIHOM

CTEPKHE MOCTOSTHHOTO ceyeHus (p = 9,k = 36,¢c = 4,S =1), JICBBI KOHEI] KOTOPOTO X = 0

MOAACPIKHUBACTCA IIPpHU HyneBoﬁ TEMIICPATYPEC, TEMIICPpATYypPa IIPABOI'0 KOHIA X = 3 paBHa
6t, B CTCPIKHC HUMCECTCA pacnpeﬂeneHHHﬁ WCTOYHHUK C TIIOCTOSIHHOM MOIIHOCTBIO

2x+1+4sin(nx).

Haiitu ycraHoBuBLIMIiCS TeMmIepaTypHbIi peXHM B NPAMOYTOJbHOM miacTuHe (
p=1k=4,c=4) 0e3 BHyTPEHHUX HMCTOYHUKOB Terua, 0< x<27,0<y <z, €CIH Ha

OOKOBBIX rpaHviniax U BEPXHEM OCHOBAHHU MMOAACPKHUBACTCA HYJICBAA TEMIIEpATypa, a HA
HIKHEE OCHOBAHHE MOJACTCS TSINIOBOM IOTOK X + 5sinX .

> ¥ T
Haiitu pacnpeneaceHne NOTCHIMAaNda B KBaJpaTHOM MIacTUHE 0 < X,y < —, €CJIN OOKOBEIE
2

CTOPOHBI €€ 3a3C¢MJICHBI, 4@ Ha HMWXHCM MW BCPXHCM OCHOBAHUH HAIPAKCHHOCTH
SJICKTPOCTATUYCCKOI'O ITOJIA paBHAa COOTBETCTBCHHO Ou 5sin (2)() +sin (4)() .

KOHGH HOJ'IY6CCKOHGIIHOFO OOIHOPOJAHOIO  CTCPIKHA p=2,E=8 COBCpHIACT B

IPOJOJIBHOM HAaIlpaBICHUM TapMOHHUYECKoe KojebaHue Buaa 6sin3t+1. Haiitu
CMEIIEHUE TOYEK CTEp)KHs B JI000M MOMEHT BpEMEHH, €ClIM HadajbHble CMELICHUS
OIHUCHIBAIOTCS PyHKIMEH 2X + 1, a HaYaIbHBIE CKOPOCTH HYJIEBBIE.

-~ v 2 2
Haiitu pacOopeaciiCcHue NOTCHIIMAla B KPYIJIOM IJIACTUHE X + Y < 4 , €CJIM BHYTPH HECC

2 2
HAXOJIATCA 3apsbl C IIOTHOCTBIO y (X,Y)= X" — y°, a NOTEHIHAIl HA IPAHUIEC PaBEH

4y?,
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Ioka3aTesu, KpUTEPUHU M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

Konu
HanMeEHOBaHUE
KOMIIETEHIINHA

CooTBeTCTBUE YPOBHEI OCBOCHHS KOMIIETEHIINH TNIAHUPYEMBIM Pe3yJIbTaTaM
00y4YeHUs ¥ KPUTEPUSM UX OIICHUBAaHUS

| 0a30BbIi

| IPOJIBUHYTHIN

MIOPOTOBBIN
Ornenka
Y 1OBIETBOPUTENBHO | Xopowo | OTnyHO

OIIK1 Cnioco6en npumeHsiTh GpyHIaMeHTAIbHbIE 3HAHNUS, MOJTY4YEHHbIE B 00/1aCTH MATEMATHYECKUX U
(1J1M) eCTeCTBEHHBIX HAYK, H HCII0Jb30BATh HX B NPO¢eCCHOHATBHOM 1esITeIbHOCTH

3HaTh: HOIIK-1.1
(06.016 A/30.6 3m.3)
CrnocoGeH TNpHUMEHSTH
(dyHIaMeHTabHbIE

3HAHWSI, MONyYCHHbIC B
oOmactu MaTema-
THYECKUX U (WMJIH)
€CTECTBCHHBIX HayK, U
UCIIOJIb30BaTh HX TPH

aHanM3e  IPeIMETHON
obactu

HMOIIK-1.2 (40.001
A/02.5 3H.2)

OTevecTBEHHBIN u
MEXIyHAPOAHBIH OIBIT
B oOjacTd Marema-
THYECKMX U (WMJIH)
€CTECTBEHHBIX HAyK, U
UCIONIb30BATh  HX
npodecCHOHATBHOM
JIESITETTBHOCTH

Ymems: HOIIK-1.4
(06.016 A/30.6 V.1)
Hcnonb3oBate cymect-
BYIOIIIME THUIIOBBIE pe-
LICHUS ¥ MIa0JIOHBI TIPH
aHaIM3e BXOJHBIX
JIAHHBIX

Brademy: HWOIK-1.7
(40.001 A/02.5 Tn.2)
IIpoBenenne  HaOIMIO-
JIEHUH U U3MepeHHid,
COCTaBJICHHE UX OIHCa-
HUH W (HOpPMYIHpPOBKa
BBIBOJIOB

HOIIK-1.8 (40.001
A/025 Op2  Tn)
JlesitensHOCTD, HaIpaB-
JIEHHasT Ha peIIeHHe
3a71ad  aHATUTHYECKOTO
XapakTepa, Mpeanona-
raromnmx BBIOOD "
MHOrooOpasue  axTy-
ITBHBIX CIOCOOOB pe-
MIeHHUsT 3amad, C WC-
nojp3oBaHueM (yHIa-
MEHTATBHBIX ~ 3HAHUH,
MOIy4YeHHBIX B 001acTn
MAaTEMATHYCCKHX u
(WM)  eCTECTBEHHBIX
HayK

B
aHalii3a

3nams. OCHOBHBIE IIOHS-
THSI, KATETOPHH, TIPHHITATIBI
U  TCOPEeMBI  COOTBETCT-
BYIOIIIUX Pa3leliOB  ypaB-
HEHUH MaTEeMaTHIECCKOM
¢bmsuKy;

Ymemnw: umcronep3zoBath Ma-
TEMATUUECKAE METOALI U
KOMITHIOTEPHBIC TEXHOJIOTHH
JIJISL peHICHI/ISI CTaHI[apTHI)IX
Baay MaTeMaTH4ecKoi ¢u-
BUKU.

Bradem»: wmeromamm  pe-
IIeHHS CTAHAAPTHBIX 327124
MaTeMaTHYECKOH (PHU3HKH,
ypaBHEHHI
MaTeMaTHYECKOH (DU3HKH.

Obyyarowuiicss noxazvléaem
HE JOCTAaTOYHBIM YpPOBEHB
3HaHUH  Y4eOHOTO u
JIEKLMOHHOTO MaTepuaa,
HE B TIOJHOM OOBEMe
BIIaJIEET TPAKTUYECKUMHU
HaBBIKaMH, YYBCTBYET
ce0s1 HeyBEPEHHO IPH aHa-
nmse YpaBHEHUI
MaTeMaTHYeCKOH (PH3HKH.
B orBere He Bcerma
MPUCYTCTBYET JIOTHKA, ap-
TYMEHTHl  MPHUBJIEKAIOTCS
HEJ0CTaTOYHO Beckue. Ha
MOCTaBJICHHBIE  BOMPOCHI
3aTpyJHSEeTCS C OTBETaMH,
[TOKA3bIBAET HEIOCTATOYHO
rIIyOOKHEe 3HAHUAL.

3nams: OCHOBHBIC TOHS-
TUS, KaTeropu, NpUH-
IIUITBI I TEOPEMBI COOTBET-
CTBYIOLINX pazzenoB
ypaBHEHHI MareMartu-
YeCKOM (U3MKM M CBS3U
MEX1y HUMU;

Ymemw: BoIOpath W wC-
MOJB30BaTh  MaTeMaTH4eC-
KHE METOIbI M KOMITBIOTEp-
HBIE TEXHOJIOTHH JUIS perie-
HUS CTaHJApTHBIX 3ajad
MaTeMaTHYECKOH (DHU3HKH,

000CHOBaTh IOJyYCHHBIC
pe3yIbTaTHI.
Braoemv: weromamm pe-

IICHHs CTaHIAPTHBIX 3a71a4
MaTeMaTHYECKOH (HU3HKH,
B TOM YHCJIC TIOBBIICHHOM

CJIO)KHOCTH, aHalln3a ypaB-
HEHUH  MaTeMaTHYEeCKON
bu3uKu.

Obyuaiowuiics noxasvleaem
JIOCTaTOYHBINA YPOBEHb
npodeCCHOHANBHBIX — 3Ha-
HHWA, HO JOIYCKAE€T HEKO-
TOpbIE HETOYHOCTH U IIOT-
pemHOCTH. OTBET MOCTPO-
€H JOCTaTOYHO JIOTMYHO,
IPAMOTHO  HCIOJIB3YHOTCS
MIpeIMETHBIE TEPMHUHBI, HO
B OTBETE TNPUCYTCTBYIOT
HE3HAYUTEIbHBIC OIINOKH.
Bompocsr, 3a7laBacMble
MpenoaaBaTeaeM, HeE BbI-
3BIBAKOT  CYLIECTBEHHBIX
3aTpyAHEHUM.

3namv: OCHOBHBIC IIOHS-
THS, KATETOPHH, TPHUHITATIEI
U TEOpPEeMbl  COOTBETCT-
BYIOIIMX Pa3[eNioB  ypaB-
HEHUM MaTeMaTHYeCKON
GMBUKA W CBSI3H  MEXIY
HUMU;

Ymemv. BbIOpaTH W WHC-
MOJIb30BaTh ~MaTeMaTH4ec-
KH€ METOJBI U KOMIIBIOTEp-
HBIC TEXHOJIOTHH JJIS Pellie-
HAA  3amad  MaTeMaTh-
4YecKol (QU3WKH, B TOM
YUCIIE HECTAaHAAPTHBIX U
MOBBIIIIEHHOW CJIOKHOCTH,
obocHOBaTh ®  HWHTEp-
MPETUPOBATh TIOJYYCHHBIC
pe3yIbTaTHI.

Brademv. wmetomamu  pe-
IMIeHUS  3aJad  MareMa-
TUYECKOW (U3UKH, B TOM
YUCIIE HECTaHAAPTHBIX U
MOBBIIIIEHHOW CJI0XHOCTH,
aHaNMM3a W WHTEepPIpEeTaIrun
YpaBHEHU I
MaTeMaTHYeCKO! (PU3HUKH.

Obyuarowuiicss noxasvigaem
HE TOJIBKO BBICOKHUI
YPOBEHb  TEOPETHUYECKUX
BHAHUM 110 JUCHUILINHE,
cBOOOTHO OIlepupyeT
MOHATHUSAMH, KaTErOPHIMH,
MPUHLUAIIAMA U TEOpEMaMH
YPaBHEHHH MaTeMaTHYECKON
(GMm3uK, HO ©  yMeeT
AQHAIM3UPOBATh  CIIOKHBIE
3aJa4d  MaTeMaTHYeCKOU
(u3uKU, YBA3HIBATH 3HA-
HUs, MTOJIyYE€HHBIE TIPU U3Y-
YeHWH Pa3IMYHBIX IHCITUI-
nmuH.  OTBEeT  MOCTPOEH
IIOTMYHO, MaTepuall H3Jia-
raercsd 4eTKo, SICHO, apry-

MEHTHPOBAHO, TI'PaMOTHO
WCIIONB3YIOTCSI ~ TEPMUHBI
MaTeMaTH4ecKOl (U3UKH.
Ha Bompocel  oTBedaer

28



Kon u 00y4YeHus M KpUTEPHUAM UX OIICHUBAHUS
HauMEHOBaHUE MIOPOTrOBBIN 0a30BBIH | MPOJABHUHYTHIN
KOMIIETEHLINU OrneHka
Y 10BJIETBOPUTENHHO Xoporio OtanaHo

CooTBeTCTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIIUHN MIIAHUPYCMBIM pE3yJIbTaTaM

YBEPCHHO, 110 CYIICCTBY.

OIIK3 CnocoGen npuMeHATH 1 MOTU(DUIIMPOBATH MATEMATHYECKHE MOJIEJIH [JIs PelIeHusI 3a/1a4 B 00/1aCTH
npogeccHOHAIBHOI 1eSITeTbHOCTH

HOIIK-3.1
(06.016 A/30.6 3m.3)
Temn u 3a71a4u
MPOBOJMMBIX
Hccie10BaHun u
pa3paboToK,  METOIBI
MaTeMaTHIeCKOro
MOZEITUPOBAHUS
pemieHus  3amad
obmactu
npodecCHOHATIBHOM
JIESITETTBHOCTH
HOIIK-3.2 (40.001
A/02.5 3u.1) lemn u
3a4a4d  MOPOBOJUMBIX
HCCIeI0BaHUN u
pa3paboToK,  METOJbI
MaTeMaTHIeCKOr0o
MOJICITUPOBAHHUS
pemieHus  3amay
obnactu
npodecCHOHATTBHON
JIESTETBHOCTH
HOIIK-3.3
A/02.5 3n.2)
OTeuecTBEHHBII u
MEXIYHAPOIHBINA OTBIT
B COOTBETCTBYIOIICH
obnacTu
HCCIIeIOBAaHUIM, METOIBI
MaTeMaTHIecKOro
MOJIETUPOBAHUS
peuieHus  3amay
obnactu
npodecCHOHATTBHOM
JIESITETTBHOCTH

Ymemo: HOIIK-3.5
(06.016 A/30.6 V.1)
AHanusuposaTh
BXOJTHbIE JTaHHBIE,
CHOCOOCH MPUMEHSATh U
MO (PUITPOBATH
MaTeMaTHIeCKHe
MOZENN JUISl PElIeHHs
3a1a4 B oOnactu
npodeccroHanbHON
JeATeIbHOCTH
NOIIK-3.6
A/02.5
IIpumenstsb
MPOBEICHUS
HKCIIEPHMEHTOB,
MaTeMaTH4eckoe  Mo-
JeTMpoBaHKe Uil pe-
IIEeHH 33Ja4 B 00JacTH

3namo:

JJIA
B

JJIA
B

(40.001

JJIA
B

(40.001
v.3)
METOObI

Buame: cneunpuKy 3amad
pemaeMbIX C  ITOMOIIBIO
ypaBHEHHH B  YacTHBIX
MPOU3BO/IHBIX;

METOABl  PEIICHUS
HEUHBIX  ypaBHEHUI
YaCTHBIX NTPONU3BOIHBIX;
Ymemnw: dopmymupoBaTs U
Pe3yIbTaThI perIeHus
Bajay; UCIIONIb30BaTh
DIICKTPOHHBIE TeMaTu-
MecKue pecypehl 1o
M3y4aeMOM TUCIIUILTNHE
Braoemy: HaBBIKAMU

JIn
B

WCTONb30BaHMUsI  ITaKEeTOB
NPUKIAAHBIX ~ IpOrpaMm
ULt peleHust 3ama4

MaTeMaTHYeCKOH (PH3UKH

Obyyarowuiicss noxazvleéaem
HE JIOCTaTOYHBIA ypPOBEHb
3HAHUHN y4eOHOro u
JIEKIIMOHHOTO ~ MaTepHala,
HE B TIONHOM oOOBEMe
BIIAJICET  TPAKTUICCKUMHU
HaBBIKAMHU

B otBete Bceraa
MIPUCYTCTBYET JIOTHKA,
apTyMEHTHI TIPUBIICKAIOTCS
HEJ0CTAaTOYHO BECKHE.
3Haer HazHa4YeHHe
MPUKJIATHBIX TIAKETOB, HE
HCIIONIB3YET UX.

HC

Buame. cneunpuKy 3amad
pemaeMbpIX C  TTIOMOIIBIO
ypaBHEHHH B  YacTHBIX
MPON3BO/IHBIX;
METOABl  PEIICHUS
HEUHBIX  ypaBHEHUN
YaCTHBIX TPOU3BOIHBIX;
Ymemnw: dopmymupoBath U
Pe3yIIbTaThI perIeHus
Bajay; UCTIONIb30BaTh
AIIEKTPOHHBIE TeMaTu-
HecKue  pecypcel  JuIs
YOIyONeHnusT 3HAaHWKA 10
M3y4aeMOM TUCLIUIUINHE
Braoems: HaBBIKAMHA
UCTIONB30BAHUSI  TTAKETOB
NPUKIAAHBIX ~ TpOrpaMMm
UL pelieHds  3aj1ad
MaTeMaTU4eCcKOi (hPU3NKH

JIn
B

Obyuarowuiticss nokasvieaem
JOCTaTOYHBIN YPOBEHb
npodeCCHOHANBHBIX — 3Ha-
HUH, HO JIONyCKaeT HEKO-
TOpbIE€ HETOYHOCTH M TIOT-
pemHocTH. OTBET MOCTPO-

BBIXOJSIIUM 32 IIPEIEIb
€H JIOCTATOMHO JIOTHMHO, | (oG oif TpPOrpaMMBL,
TPaMOTHO  HCTOML3YIOTCH | Gesymneqoe BIIA/ICHHE
¢u3nuecKkue TEepMHUHBI, HO MHCTPyMeHTaprueM

B OTBCTC MPUCYTCTBYIOT|yyeOHOM JUCUUTUINHBL,
HE3HAYUTENbHBIE OINMOKHU.|ymMeHHue ero 3PPEeKTUBHO
Bompocsl, 3aJjaBaeMble | HCIIOJIb30BATh B
npenojaBaTejieM, He BbI-|IIOCTAHOBKEC W PCIHICHHUHA
3BIBAKOT  CYLIECTBEHHBIX |331a9

3aTPYJHEHUI

Buams: crnennpuKy 3amad
pemaeMbIX C  ITOMOIIBIO
YpaBHEHMH B  YacTHBIX
MPOU3BOTHBIX;
METOABI  PEIICHUS
HEUHBIX  ypaBHEHUM
YaCTHBIX TPOU3BOIHBIX;
Ymemsw: dopmynuposaTts u
pe3ymbTaThl perIeHns
3ajay; UCIIOJIb30BATh
BIICKTPOHHBIE TeMaTH-
YecKMe  pecypchl  JuIs
YOIyOJeHHsT  3HAHWHA 10
M3y4aeMOM JUCLIMILINHE
Bnaoemy: HaBBIKaMU
UCTIONB30BaHUSl  TTAKETOB
NPUKIAJAHBIX ~ [pOrpamMM
UL pelleHus 3aaaq
MaTeMaTHYeCcKOi (U3NKH

JIN-
B

Obyuarowuiicss noxasvieaem
CHUCTeMAaTH3UPOBAHHBIE,

rny0okue W TIOJHBIE
3HaHMs 10 BCEM pasjeiaM
JUCLUIUIMHBI, & TaKXe IO
OCHOBHBIM BOIIpOCaM,
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CooTBeTCTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIIUHN MIIAHUPYCMBIM pE3yJIbTaTaM

Kon u 00yUCHHS M KPUTEPUSIM UX OIICHUBAHW
HauMEHOBaHUE MIOPOTrOBBIN 0a30BBIH | MPOJABHUHYTHIN
KOMITETEHIIN U OrneHka

Y 10BJIETBOPUTENHHO Xoporio OTIU4YHO
npoQecCHOHATTBHON
JACATCIIBHOCTHU
Bradems: HOIIK-3.9
(40.001 A/02.5 Tn.1)
IIpoBenenue sxcnepu-
MCHTOB C HCIIOJIB30-

BaHHUEM MCTOJOB MatTe-
MaTU4Y€CKOro MOICInu-
poBaHus B  COOTBET-
CTBUU C YCTAHOBJICH-
HBIMU IMTOJTHOMOYHAMHA

HOIIK-3.10  (40.001
A/02.5 Tn.2)
IIpoBenenne  HabmIO-

JIEHUH U U3MEpeHHi,
COCTaBJICHHE UX OIHCa-
HUH u (GOPMYyIHpPOBKA
BBIBOJIOB, C IIpUMEHe-
HHEM MaTeMaTHYECKUX
Mojenen

WOIIK-3.11  (40.001
A/025 Op2  Tn)
JlesTenpHOCTD, HalpaB-
JIGHHasT Ha peIIeHHue
3a7ad  aHATUTUYECKOTO
XapakTepa, Mpeanona-
raomux  BBIOOp W
MHOrooOpasue  aKTy-
aNBHBIX CIIOCOOOB pe-
IIEHXS 3a/1a4 Ha OCHOBE
METOJI0B Marema-
THYECKOTO  MOJEIHpPO-
BaHUS

ITIK-2 Cnoco6en akr

HBHO y4aCTBOBAaTh B HCCJIEA0

HayKax

BAaHHUHM HOBBIX MAaTEMATHYCCKHX MOHEJIEﬁ B €CTECTBCHHBIX

3name: HUIIK-2.1
(06.016 A/30.6 3u.3)
[peameTHas o6nacTe u
METOIBI
MaTeMaTU4IeCKOro
MOJICTTHPOBAHHUS
€CTECTBEHHBIX HayKax
HIIK-2.2 (40.001
A/02.5 3mn.1) Lemn u
3a4a4d  MPOBOJUMBIX
UCCIIeZIOBaHUMN u
pa3paboTok B
€CTECTBEHHBIX HayKaxX
HIIK-2.3 (40.001
A/02.5 31.2)
OrtevecTBEeHHBII u
MEX[yHAPOIHBIH OIBIT
B HCCIIEN0BaHUN
MaTeMaTHIECKHX
Moenei
€CTCCTBCHHBIX HayKax
UIIK-2.4 (40.001
A/02.5 3u.4) Metons
MPOBE/ICHUS

B

B aHaJm3a

3nams. OCHOBHBIE IIOHS-
TSI, KATETOPUH, TIPUHITUITBL
U  TEOPEMBI  COOTBETCT-
BYIOIIIUX Pa3leNioOB  ypaB-
HEHUI MaTEeMaTHYECKOM
bm3uKy;

Ymems: ucnonn3oBath Ma-
TEMAaTHYECKHE METOAbI U
KOMIIBIOTEPHBIC TEXHOJIOTUH
ISt pelIeHnsT CTaHAapTHBIX
Bajgad MareMaTH4ecKoil gpu-
BUKHU.

Bradems: wmeromamm  pe-
IICHHS CTAaHAAPTHBIX 3a/1a4
MaTeMaTHYeCKOol (DHU3HKH,
ypaBHEHUI
MaTeMaTHYECKOH (PU3HKH.

Obyuarowuticss nokaszvieéaem

3namb: OCHOBHBIC TIOHSI-
THS, KaTeropuu, NpPHUH-
UMbl U TEOPEMbI COOTBET-
CTBYIOIIIX pazzenos
ypaBHEHUI MaTeMaTH-
YeCKOM (HM3MKH W CBA3U
MEXTy HUMU;

Ymemw: BoIOpath W wcC-
MOJIb30BaTh ~MaTeMaTHJec-
KHE METOJIbl U KOMIThIOTEP-
HBIE TEXHOJIOTUH JJIsI pellie-
HUS CTaHJIAPTHBIX 3a/1a4
MaTeMaTHUECKOH (PH3HKH,

000CHOBaTh TOJy4YEHHBIC
pe3yJIbTaThI.
Bradoemwv: wmeromamu pe-

LIEHWS] CTAHAAPTHBIX 3a/1a4
MaTeMaTHYeCKOn (HHU3HKH,
B TOM YHCJIE TIOBBIIIEHHOMN

3namy. OCHOBHBIE TIOHS-
THS1, KATETOPUH, TPUHITHITBI
U TEOPEMBI  COOTBETCT-
BYIOIIMX PAa3JIelioB  ypaB-
HEHUI MaTeMaTH4ECKON
GU3NKN M CBSI3M MEXAY
HUMH;

Ymemw: BoIOpaTh u wC-
MOJIB30BaTh ~ MaTeMaTH4ec-
KHE METOJIIbl U KOMITbIOTEP-
Hble TEXHOJIOTHH JUIs pelie-
HUS  3aJa4  MaTeMaTH-
yeckoil (u3ukH, B TOM
YHCcIe HECTaHJAPTHBIX U
TIOBBIILIEHHON CJIOKHOCTH,
obocHOBaTh ®  HWHTEp-
MPETUPOBATH TOJIyYCHHBIE
pe3yIbTaThl.

Braoemv: wmeromamu pe-

HE JIOCTATOYHBIA YPOBEHb | Ci10KHOCTH, aHANN3a ypas-|IICHHS  3a1ad  MaTema-
OKCIICPUMCHTOB u 2 o o )
Ha6m§ﬂeHm‘,’I 3HaHMH  yueOHOro U|HeHHWE  MaTeMaTHUYeCKO [THIECKOM (U3MKH, B TOM
060G menHs y|/IEKHIMOHHOIO  MAaTepUalla, | us3ukiu. YHCIe HECTaHJAPTHBIX U
00paboTKH He B IOJIHOM o00beMme NOBBLIIIEHHON CJIOXKHOCTH,
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CooTBeTCTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIIUHN MIIAHUPYCMBIM pE3yJIbTaTaM

Kona u 00yYeHHUs M KPUTEPUIM UX OLICHUBAHMUS
HauMEHOBaHUE MIOPOTrOBBIN 0a30BBIH | MPOJABHUHYTHIN
KOMIIETCHIIUH Onenka
Y IOBIETBOPUTETHHO Xoporo OtnuyHO

uH(OpMALHH B|praseeT  npaktudeckumu | Obyuaiowuiics noKaszvléaem|aHaau3a U UHTEPIIpeTaluu
VCCICHOBAHMI  HOBMIX| g prikamu, 9yBCTBYET | 1OCTATOYHBII YPOBEHb | ypaBHEHHI
MAaTCMaTHYCCKUX )
Mozeeit 5|C€0s1 HEYBEPEHHO MU aHa- Hpg(I)eCCI/IOHaIH)HLIX 3Ha- |MaTeMaTUIeCKON (PU3UKH.
eCTECTBEHHBIX Haykax |JIM3€ ypaBHEHUH [HUH, HO JOMYCKaeT HEKO-
Vuem: HIIK-2.6|MaTeMaTHYECKON (H3UKH. | TOpbIE HETOYHOCTH M TOT-|O0yuarowutics noxasvléaem
(06.016 A/30.6 VY.1)|B orBere He Bcerma|pemrHoctd. OTBET MOCTPO-|HE TOJIEKO BBICOKHH
AHAH3HPOBATH IPUCYTCTBYET JIOTMKA, ap-|€H OOCTaTOYHO JIOTWYHO,|[YPOBEHb  TCOPETHYCCKHUX
BXOIHBIC AHHBIC TIPpHU 3
npoﬂBez[eHI/IIIl/I PUIryMEeHTBI  MpHBJIEKAIOTCS|TPAMOTHO — HMCTIONMB3YIOTCABHAHMI 110  AMCLMIUIMHE,
ACCTIEAOBAHHIL HEJI0CTaTOYHO Beckue. Ha|mpeaMeTHble TepMHHBI, HO|CBOOOJHO orepupyeT
MaTeMaTHYECKHUX IIOCTABJICHHBIC BOIPOCHI|B  OTBCTC MPUCYTCTBYIOT [IOHATHAMH, KaTCrOpHAMH,
Mozernei B|3aTPyIHACTCA C OTBETaMM,|HE3HAYUTEIbHbIC OIIUOKHU. [IPUHIMIIAMH U TEOpeMaMu
CCTCCTBCHHBIX HAYKAX | ora3piBacT HEJOCTATOYHO|Bompocsl, 3a71aBaeMble [yPaBHCHHI MAaTeMaTHICCKOM
1(96’6‘188’1’”’]') 03 I(;IéHI;-Zg rIyOOKHE 3HAHUSL. npernojaBareieM, He Bbl-(PU3MKM, HO M yMeeT

. . .
TipoeTapopazye SHIBAIOT  CYIECTBEHHBIX AHAM3MPOBATE  CIOKHDIC
CTPYKTYp NAHHBIX TpH 3aTpyJHEHUM. 3aJaud  MaTeMaTH4YecKou
paspaboTke u (u3uKM, YyBSA3BIBATH 3HA-
HPOBEJICHHH HH, ITOJIYYCHHBIC IIPU HU3Y-
HUCCJICJIOBAaHUI  HOBBIX MCHUH PasIMYHBIX JUCIIHII-
MATCMATHYCCKUX O
Moereit s UTHH. TBET  IOCTPOEH

€CTECCTBCHHBIX HayKax

HIIK-2.10 (40.001
A/02.5 Tn.2)
IIpoBenenne  HabOMIO-

JIEHUH U U3MEepeHHi,
COCTaBJIEHHE UX OIIMCa-
HUA W (HOpPMYIHpPOBKa
BBIBOJIOB TIPH IPOBE/IC-
HHH HCCIIeI0OBaHUIA
MaTeMaTHYECKHX MOJIe-
JIeH B €CTECTBEHHBIX

HayKax
MNK-2.11  (40.001
A02.5  Jlp2  Ta)

JleqaTenbHOCTh, HAMpas-
JICHHasT Ha peIICHUE
3a7a4 aHAJUTHYECKOTO
XapakTepa, Mpe.roa-
rarommx  BBIOOp H
MHOTOOOpasue  aKry-
aJTbHBIX crroco0oB
pelieHust 3amad, paspa-
OOTKM HOBBIX MaTemMa-
THYECKHX MOJEIEeH B
€CTECTBEHHBIX HayKaX

ITOrMYHO, MaTepual u3ja-
raercsd 4eTKo, SICHO, apry-
MEHTUPOBaHO,  TI'PaMOTHO
MCIIOJIB3YIOTCA TCPMUHBI
MaTeMaTHYeCKOW (U3HKH.
JleMoHCTpHpyeTCsl TOYHOE
KCIIONb30BAHUE  HAyYHOU
TCPMUHOJIOTUH
CHUCTEMaTHYECKH
rpaMOTHOC W JIOTUYCCKU
NPaBUIBHOE  H3JIOXKEHHUE
OTBE€Ta Ha BOIIPOCHI

4.2 MeToanyeckue MaTepHaJIbl, onpe/esasiioliue Npoueaypbl ONeHUBAHUS 3HAHU,

YMeHHMid,

HaBBbIKOB

u  (WIn)

(popMupoBanus KomneTeHI U

onbITa

ACATECJIbHOCTH,

XapaKTepu3yHUIX

3TallbI

MeToauueckue PECKOMEHIANIMHA K CAAY€ IKIaMECHA

DK3aMeH SBISCTCSA 3aKIIOYUTEIbHBIM DSTalloM mnmpomnecca q)OpMI/IpOBaHI/I}I KOMIICTCHIIN
CTYACHTA IPU U3YUYCHUHN JUCHUIIIIMHBI U1K €€ 4aCTH U UMECT LECJIbIO ITIPOBEPKY U OLUCHKY 3HAHHI
CTYACHTOB IO TCOPHU U NPUMCHCHHIO IMMOJTYYCHHBIX 3HaHI/II\/'I, YMCHI/Iﬁ W HABLIKOB IIPU PCHICHUHA
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IIPAKTUYECKHUX 3a7ad. ODK3aMEHbI MPOBOIATCS IO PACIHCAHUIO, B CPOKH, IPEIyCMOTPEHHBIE
KaJeHJapHbIM rpadukoM yueOHOro mpouecca. Pacnucanue 5K3aMeHOB JJOBOJUTCS IO CBEICHUS
CTYACHTOB HE MEHEE 4YeM 3a JBE HEAEIM O Hayajla 3K3aMEHAlMOHHOM CecCUU. DK3aMEHbI
IIPUHUMAIOTCS IIPENOIABATEIAMY, BEAYIMMH JICKIMOHHBIC 3aHATHS. B OTAENBHBIX Clydasx IpU
0O0JIBIIOM KOJIMYECTBE I'PYII y OJHOTO JIEKTOpAa WJIHA NpU OOJBIION YMCIEHHOCTH TPYIIBI C
paspelieHuss 3aBenyromero kadeapoil Jomyckaercs IPHUBJICYEHHE B IIOMOIIb OCHOBHOMY
JIEKTOPY IIPENOoAaBaTelis, IPOBOAMUBIIETO IIPAKTUYECKUE 3aHATUS B IPyIIIaXx.

DK3aMEHbl TPOBOAATCA B YCTHOH (opme. DK3aMeH NPOBOIUTCS TOJBKO IMPH
IPEABSIBICHUN CTYIEHTOM 3a4€THOM KHW)KKU U IIPU YCIIOBUM BBIIIOJHEHUS BCEX KOHTPOJIBHBIX
MEpOTPHUATHHA, MPETyCMOTPEHHBIX Y4EOHBIM IUIAHOM W paboueil mporpaMMoil Mo H3ydaemMou
quciumuinHe. CTyJIeHTaM Ha 3K3aMeHe IMPEeOoCTaBIseTCsl MPaBO BbIOpATh OJUH M3 OUJIETOB.
Bpewms noarorosku k orBery cocrasisieT 60 MuHyT. [1o ucTeUYeHMN yCTaHOBICHHOIO BPEMEHU
CTYAEHT JOJDKEH OTBETUTh Ha BONPOCHI 3K3aMEHALMOHHOIO OWJIETa U MPEJOCTaBUTh PEIICHHE
3ajay. Pe3ynbTaThl SK3aMeHa OLEHHUBAIOTCS 110 YeThIpexOaibHOH cucTteMe («OTIMYHOY,
«XOpOUIO», «YAOBIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIIBHO») U 3aHOCSTCS B HK3aMEHAIIMOHHYIO
BEJOMOCTb U 3a4YETHYIO KHIDKKY. B 3a4€THYI0 KHMJKKY 3aHOCSTCS TOJBKO IIOJIOKUTEJIbHbIE
OLICHKH.

MeTtoanyeckue peKOMeHIAHH, ONPeIesIIoNIIe MPoeIyPhl OlleHNBAHUS HA YK3aMeHe:

OueHka «omauuHo»:

— CHUCTEMaTH3UPOBaHHbIE, IITyOOKHE U MOJIHBIE 3HAHUS 110 BCEM Pa3JielaM JUCLMILINHBI, a
TaK)K€ 110 OCHOBHBIM BOIIPOCaM, BBIXOSIIUM 3a IIPeIeNbl y4eOHON NpOorpaMMmBbl;

— TOYHOE HCIOJIb30BAHUE HAYyYHOW TEPMHMHOJIOIMM CHCTEMaTH4YEeCKHM TIPaMOTHOE U
JIOTUYECKH NPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0e3ynpe4yHoe BIAJCHHE HHCTPYMEHTapueM Y4eOHOW JUCLMIUIMHBL, YMEHHUE €ro
3 PEKTUBHO UCIIOIHF30BaTh B TOCTAHOBKE U PEIICHUN HAYYHBIX M MMPAKTHYECKUX 3a71ad;

— BBIpa)KE€HHAsl CIOCOOHOCTh CaMOCTOSITENIEHO U TBOPUECKHU PELIATh CIIOKHBIE TPOOJIEMBI U
HECTaHJapTHBIC CUTYyaLUH;

— TOJHOE M TIIyOOKOE YCBOEHHE OCHOBHOM M JIOMOJHUTEIBHON JIMTEpaTyphl,
PEKOMEHI0BaHHOM yueOHOM nMporpaMMoi 1o AUCLIUILINHE;

— YMEHHME OpPUEHTHPOBATHCS B TEOPUAX, KOHLIENUIMIX M HANpPaBICHUAX IUCLUIUIMHBI U
JIaBaTh UM KPUTHYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTrUX TUCIUILINH;

—TBOpUYECKasi CaMOCTOSATENIbHAs paboTa Ha MPAKTUUYECKUX 3aHITUSAX, aKTHUBHOE y4acTHE B
IPYIIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHDb KYJIbTYPhl HCIIOJHEHUS 3aJaHMUI;

— BBICOKMH YpOBeHb C(OpPMUPOBAHHOCTH 3asBJICHHbIX B pabouell mporpamme
KOMITETECHIIHH.

OrieHka «xopouoy:

— I0OCTaTOYHO IOJHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUSA 10 JUCLHUILINHE;

— YMEHHME OPHEHTHPOBATHCS B OCHOBHBIX TEOPHAX, KOHLENUMUAX M HaIPaBICHUSAX
JUCLHUIIIIMHBL U 1aBaTh UM KPUTUYECKYIO OLICHKY;

— HCHOJIb30BaHUE HAy4YHOW TEPMMHOJIOTHH, JIMHTBUCTHYECKH W JIOTMYECKH IPABHIIBHOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHUE JieJaTh 000CHOBAHHBIE BBIBOIBI;

— BJAJICHUE MHCTPYMEHTAPHUEM I10 AUCIUIUIMHE, YMEHUE €T0 MCIOJIb30BaTh B IIOCTAHOBKE
U pelIeHUH HayYHbIX U NPO(ecCHOHANBHBIX 33/1a4;

— YCBOEHHE OCHOBHOI JIMUTEpaTypbl, PEKOMEHIOBAaHHON Yy4eOHOM MporpaMMoil 1o
JUCLIUIIIINHE;

— caMocTofATenbHas paboTa Ha NPAKTHUECKUX 3aHATHSAX, Yy4YyacTHE B TPYMIOBBIX
00CYX/IEHUSIX, CPEAHUN YPOBEHb KYJIbTYpPbl HCIIOJHEHHUS 3a1aHUH;

— cpenHuM ypoBeHb CGHOPMHUPOBAHHOCTH 3asBICHHBIX B palouell mporpamMme
KOMIIETECHIIUH.
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O1ueHKa «y0081emeopumenbHo»:

— JI0CTaTOYHBII MUHUMAJIbHBIA 00bEM 3HAHUH MO JUCLUIUINHE;

— YCBOEHHUE OCHOBHOM JIMTEPATYpPbl, PEKOMEH0BAHHOMN Y4eOHOI MporpamMmoit;

— YMCHHME OpPHUEHTHPOBATHCSI B OCHOBHBIX TEOPHSAX, KOHLEHUMUAX M HAIPaBICHUSAX II0
JUCLHUIIIMHE U 1aBaTh UM OLICHKY;

— HCIIOJIB30BAHME HAYYHOW TEPMHUHOJIOTMH, CTHIIMCTUYECKOE M JIOTMYECKOE H3JI0KECHUE
OTBETa Ha BOMIPOCHI, yMEHUE JIEJIaTh BHIBOJIBI O€3 CYIIECTBEHHBIX OIIHOO0K;

— BJIQZICHUE HMHCTPYMEHTapueM Yy4yeOHOW IMCLUIUIMHBL, YMEHHE €ro MCIIOJIb30BaTh B
pELICHUH TUIIOBBIX 3a/1a4;

— YMEHUE 10/ pyKOBOJCTBOM IIPENOIaBaTeNsl pellaTh CTaHAAPTHBIC 3aJa4H;

— paboTa 1o pyKOBOJACTBOM NpENojaBaTessl Ha MPAKTUYECKUX 3aHATHUSAX, OMYCTUMBIN
YPOBEHB KYJIBTYPbI UCIIOJIHEHUS 3aJaHU;

— JIOCTaTOYHBIH MUHHMAJBHBII YpOBEHb C(HOPMHPOBAHHOCTU 3asBICHHBIX B paboueit
IIPOrpaMMe KOMIIETCHLIUN.

OreHKa «Hey0061emeopumenbHoy:

— (pparmMeHTapHBIC 3HAHUA 110 JUCIUIUINHE;

— OTKa3 OT OTBETA;

— 3HAHHWE OTIENbHBIX HMCTOYHUKOB, PEKOMEHIOBAaHHBIX Y4YEeOHOH MPOTrpaMMoOil 10
JUCLUIUINHE;

— HEYMEHUE UCNOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIM4YMe rpyobIX OMIHOO0K;

— HU3KUH YPOBEHb KYJIbTYpPbI UCIIOJIHEHUS 3aJaHUN;

—HU3KUH  ypoBEeHb C(HOPMHUPOBAHHOCTH 3asBIEHHBIX B pabouel mporpamme
KOMIIETCHIIH.

OneHouHble CpeAcTBa JUlsl MHBAIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBBsI BRIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTHM MHBAJIMJIAM M JMLIAM C OIPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbS MTPEIOCTABIISETCS JOMOJIHUTEIBHOE BpeMs s IOATOTOBKU OTBETA HAa dK3aMEHE;

— [IPU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3YyIbTaTOB 00YyUeHHsI MHBAJIUIOB U JIUIL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbSl MPEAYCMATPUBAETCS HUCIIOJIb30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJNbTaTOB OOydYeHHsI 10 JUCHUILUIUHE MOXKET
MPOBOAMTHCS B HECKOJIBKO 3TAIOB.

ITponiennypa ornieHMBaHUs Pe3yJbTaTOB OO0y4YeHMs UHBAJIUAOB M JIHUI[ C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbs 10 AUCLHMUILIMHE MPEAyCMaTPUBAET MpeloCTaBlieHne HHPOpMauu B
dopmax, aJanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:

JUig au1 ¢ HapyIIEeHUSIMU 3pEHUS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyIIEHUAMH CiIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.
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5. IlepeueHnb y4yeOHO# JuTepaTtypbl, HHPOPMALMOHHBIX PECYPCOB U
TEXHOJIOTUI

5.1 YueGHas mureparypa

OcHoBHasi TuTEparTypa:

1. TuxonoB A.H., A.A.Camapckuii. YpaBHeHHs MaTeMmaTtuueckoil ¢usuxu. M.: M3n-Bo
MI'Y, 2004. 798 c

2. Anrynun K K. Metoner maremarmueckodt ¢usuku. M.: upexr-Memuma, 2014. 123 c.
[DnexTponHbIii pecypc]. - Pexxum gocryma: http://biblioclub.ru/index.php?page=book&id=240552.

3.Kapuesckuit M.M. Jlekiuu no ypaBHeHHsIM Matemarndeckoi ¢pusuxu. CII6.: Jlans, 2016.
164 c. [Daexrponnslii pecypc]. - Pexxum goctyna: https://e.lanbook.com/book/72982.

4. KynpsimoB C.H. OcHOBHblE METOZbl pELIEHUs] MPAKTUYECKUX 3ajad B Kypce «YpaBHEHUs
marematndeckor Grukm» / C.H. Kynpsimos, T.H. Paguenko. PoctroB w//1: U3a-Bo FODY, 2011. 308
¢. [DnexrponHsbIii pecypc]. — Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=241103.

5.0neitauk O.A. Jlekuuu 00 ypaBHEHHUSAX C YaCTHBIMH NPOM3BOAHBIMH. M.: U3m-Bo
"Jlabopatopus 3Hanuit", 2015. 263 c. [DnexkrpoHHbIi pecypc]. — Pexum pocryna:
https://e.lanbook.com/book/70703.

I[JI)I OCBOCHMA JUCHUIIIIMHBI HHBAJIMJAAMU U JIMIAMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMUA
3A0POBbA UMCIOTCA U3JaHUs B 3JICKTPOHHOM BUIIC B 3HeKTp0HHO'6I/I6HI/IOTe‘IHLIX CHUCTCMaAx.

JlonotHUTE IbHASI JIATEPaTypa:

1. Tlerposckuit N.I'. JIekiuu 00 ypaBHEHUSX C YACTHBIMU MPOU3BOIHBIMU. M.: dusmatnur,
2009. 404 c. [DnekTpoHHbIi pecypc]. - Pexxum mocryma: https://e.lanbook.com/book/59551.

2. bymak b.M., Camapckuii A.A., TuxonoB A.H. COopHuK 3a1a4 Mo MaTeMaTHYECKOMH
¢usuke. M.:. OUSMATIIUT, 2004. 688 c. [DnexkrpoHHbIi pecypc]. - Pexum pocryna:
https://e.lanbook.com/book/63669.

3. Bmagummpo B.C., JXapumnoB B.B. VYpaBHenus wmaremarndeckoi ¢msukun M.:
OU3SMATIIAT, 2008. 399 c.

4. Tonockokos, JI.II. Kypc maremarndeckoil ¢gusuku ¢ ucnosb3oBanue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [DOnektpoHHbli pecypc]. - Pexum  nocryma:
https://e.lanbook.com/book/67461.

5. Jepesuu U.B. [Ipaktukym no ypaBHeHUssM Matematudeckoi ¢usuxu. CII06.: Jlans, 2017.
428 c. [Onextponnsii pecypc]. - Pesxxum moctyma: https://e.lanbook.com/book/95131

6. EpmoxkumoB A.A., IlaBnoBa A.B., Py6noB C.E. YpaBHeHuss maremMaTHueckoil (pusmkw.
Mertonnueckue ykazanus. Kpacnonap: M3a-so Kybanckoro rocynusepcurera, 2002.

7. IlaBnoBa A.B., PybumoB C.E., CwmupnoBa A.B. IlpuMmeHeHHe MHTErpagbHBIX
npeoOpa3oBaHUil K PELICHUIO 3a/1ad JUlsl YpaBHEHHH B YaCTHBIX MPOU3BOJIHBIX. MeToauueckue
ykazanusi. Kpacnogap: U3a-Bo Kybanckoro rocynusepcuteta, 2003.

8. COopHuUK 3a7ay MO0 ypaBHEHHsIM MaTeMaTHueckoi ¢usuku / A.A. Bamapun [u 1p.]. M.:
Ouszmariur,  2003. 288 c¢.  [DnextpoHHwii  pecypc]. -  Pexum  gocryna:
https://e.lanbook.com/book/59314.

9. CaemnukoB A.I'., boromo6oB A.H., KpaBuos B.B. Jlekmuu mo MaTeMaTu4eckoil Gpusmke.
M.: Uza-Bo MI'Y, 2004. 416 c.

10. Unpur A.M. YpaBaenus: marematnueckoi pmuku M.: OUIMATIIUT, 2009. 192 c.
[DnexkTponHsIi pecypce]. - Peskxum mocryna: https://e.lanbook.com/book/2181.

5.2. lepuoanueckasi JuTEpaTYpa

He HCIIOJIB3YIOTCA
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5.3. UHTepHeET-pecypchl, B TOM YHC/Ie COBpeMeHHbIe MPogeccHoHATbHbIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI

DeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru

4, ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. Hayunas snektponnas 6ubnuoreka (HObB) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypchl cBOGOIHOTO T0CTYNA:

1. Mup matematrueckux ypasuenuit EQWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. dusuka, xumus, matemaruka. http://www.ph4s.ru/index.html

3. Journal of Mathematical Physics. Online ISSN 1089-7658. http://jmp.aip.org

4. Cnosapu u sHnuKIoneauu http://dic.academic.ru/;

CoOcTBeHHBIE 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe M HH(pOpMaunoHHbIe pecypcbl Kyol'y:
Cpena MOayIIbHOTO quHaMu4eckoro ooydenus http://moodle.kubsu.ru

ba3a yueOHBIX T1aHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, MyOIHuKaIuil 1 KoH(epeHIIHii
http://mschool.kubsu.ru/

5.4 Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NPH OCYLIECTBICHUH
0o0pa3oBaTe/IbHOIO Mpoecca Mo JMCHUIIHHE

Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOT U

1. IlpoBepka MHIMBHUIYaJbHBIX 3aJlaHUN U KOHCYJIbTUPOBAHUE IOCPEICTBOM 3JIEKTPOHHOM
[IOYTBI.

2. Ucnonp3oBaHWe OSJEKTPOHHBIX TPE3EHTAMH TPH  MPOBEACHUU  JICKIMOHHBIX U
71a00paTOPHBIX 3aHATHH.

3. MHcnonp3oBaHHe MaTeMaTHYECKUX MAKETOB NPY BHITOJHEHUN MHINBUAYATBHBIX 3aIaHUM.

ITepeyenns HEOOXOAMMOrO MPOrPAMMHOI0 00ecedeHU s

1. Omnepannonnas cuctema MS Windows.

2. WuterpupoBanHoe oducHoe npuioxenue MS Office.

3. IIporpammnoe obecriedeHne ISl OpraHM3alU{  YIOPABISEMOTO KOJUIGKTHMBHOTO U
6e3omacHoro focryna B lHTepHeT.

4. Maremarudeckuil maket Matlab.

6. MeToauyeckue ykazaHus JJisi 00y4alOUUXCsl 0 OCBOEHHUIO JUCIIUIJIMHBI

[lpy w3yueHun Kypca «YpaBHEHUS MaTeMaTHYecKOM  (Qu3MKM»  HE0OX0IuMO
AKTHBM3UPOBATh OCTATOYHbIE 3HAHUS CTYJEHTOB 110 TAKUM MAaTEMaTHYECKUM JUCLHUIIIMHAM, KaK
MaTeMaTU4ecKuil aHanu3 U quddepeHnranbHble ypaBHEHUS.
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MeToanyeckne peKoOMeHIAIUH M0 OCBOEHUIO JIEKIMOHHOIO MaTepHasa, MOAr0TOBKe
K JeKIHUAM U NPAKTHYECKUM 3aHATHAM

[Tpy uTeHUM JNEKIMOHHOTO Kypca MPEACTaBIIETCS eecO00pa3HbIM 00paTHUTh BHUMAaHHE
Ha (PU3UYECKUE NPWIOKCHUS M3JIaraeMbIX MAaTEeMaTHUECKUX (PAKTOB U OTMETHThH TOT (DaKT, UTO
Kypc «YpaBHEHHS MaTeMaTH4YeCKOH (HU3MKM» IO CYLIECTBY SBISETCS IEPBBIM KypCOM IO
MaTeEMaTUYECKOMY MOJIEIMPOBAaHUIO, YUTAaEMbIM cTyeHTaM HanpaiaeHus 01.03.02.

Uto0bl u3J0XKEeHHEe OBbLIO MOHITHBIM, CJIEIyeT aKICHTUPOBaTh BHUMAHUE HE CTOJBKO Ha
(opManbHBIX MOMEHTAX J0Ka3aTeIbCTB, CKOJIBKO Ha ABIKYIIUX UMH UACAX.

Heo0xoauMo OTMETUTh TNPAaKTUYECKyI0 3HAYMMOCTh COOTBETCTBYIOLIMX IPOOJIEM,
o0paTuTh BHUMaHUE Ha TpeOOBAaHHUS, NPEABABISEMBIE K COBPEMEHHOMY CIELHAINUCTY —
NPUKIAJIHOMY MAaTEMaTUKY, MOSICHUTh HEOOXOJUMOCTh HCHOJIb30BAHUS TOJTYYEHHBIX 3HAHUUN
IPY U3YYEHHUHN TIOCJICAYIONINX CIICIIHATBHBIX KYPCOB.

O0mme pekoMeHAAUH 110 CAMOCTOATEJIBLHOMH padoTe 00yyarommXxcst
BaxneiimuM »TanmoM Kypca SBISETCS CaMOCTOSITENbHAs paboTa MO JUCLUIUIMHE.
[Tepeuenb pa3nesnoB sl CAMOCTOATENBHOTO U3YUEHUs IPUBE/IEH B pasene 2.5.

Bomnpocs! 1J1si CaMOKOHTPOJISI TI0 pa3aesiam

Cemectp 5
Paznean 1.

1. Hanumwure o6muit BU JinHEHHOTO 1 depeHIraTbHOr0 ypaBHEHUs BTOPOTro MOPSIKA.

2. BeiBeiuTe ypaBHEHHE NONIEPEYHBIX KOJIEOAHU CTPYHBI (IIPOJOIBHBIX KOJIEOAHUN CTEPIKHA).
3. Kakoe ypaBHeHUE Ha3bIBAaeTCS KBa3WIMHEHHBIM U (depeHInalbHbIM ypaBHEHUEM B YaCTHBIX
IPOM3BOJIHBIX BTOPOTO MopsiaKa?

4. IlpuBeauTte npuMepbl FPAaHUYHBIX YCIOBUM JUIsl ypaBHEHHUS IIPOIOJIbHBIX KOJIEOaHUI CTEPIKHS.
5. BelBenuTe ypaBHEHUE TEIIONPOBOAHOCTH.

6. [IpuBennTe nmprMepbl TPAHUYHBIX YCIOBUH /1711 ypaBHEHUS TETJIONPOBOIHOCTH.

7. Hanmmure oOmuii BUJT CTAlIMOHAPHOTO ypaBHEHUSI.

8. UTo moHMMAaeTCs 0T KOPPEKTHOCTHIO MTOCTAHOBKHU 33/1a4l MaTeMaTudecKon pusuku?

9. [IpuBenuTe MpUMEP HEKOPPEKTHO MTOCTABICHHON 3a/1a4H.

10. B ueM 3axirouaeTcsi HPUHLUI CYNEPIO3UIINY JTMHEHHBIX 3a/1a4 MaTeMaTU4eCcKon (pU3UKuU?
11. Kakoe ypaBHEHHE Ha3bIBAaCTCSI YypaBHEHUEM THUIEPOOINYECKOro (MapaboaryuecKoro,
AITMNTUYECKOT0) THma?

12. 3anumuTe KaHOHMYECKHUN BHJ ypaBHEHHsS runepOonudeckoro (mapaboiamdeckoro,
AITMNTUYECKOT0) THma?

13. Kakue  ¢usnyeckue  MpoLECCHl  ONUCBIBAET  ypaBHEHHE  THUIEPOOINYECKOTrO
(mapaboaMuecKoro, JUIMITUYECKOT0) TUa?

14. K kakoMy Tuny ypaBHeHu# oTHocuTcs ypaBHeHue Jlamnaca (Ilyaccona)?

15. K xakoMy TUITy OTHOCHUTCSI ypaBHEHUE TEIJIONPOBOJHOCTU?

16. K xakoMy TUITy OTHOCHUTCSI BOJIHOBOE YpaBHEHHUE?

17. 3anumurte oOmMNA  BHJ  XapaKTEPUCTUYECKOTO  ypaBHEHMS A JIMHEHHOTO
T QepeHIaIbHOr0 YpaBHEHUS! B YACTHBIX MPOM3BOJHBIX BTOPOro IMOpsAAKa C ABYMS
HE3aBHCHMBIMH IIEPEMEHHBIMHU.

18. Kakne xapakTepMCTUKH UMEET OJJTHOMEPHOE BOJIHOBOE YpaBHEHHE?

19. Kakne xapakTepuCTUKH UMEET AByMEpHOEe ypaBHeHue Jlannaca?

20. Kakne xapakTepuCTHKH UMEET OJTHOMEPHOE YpaBHEHHE TETUIONPOBOIHOCTH?
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Paznen 2.

1. Yro nazeiBaercs 3amadeil Komm? [{ns kakoro Tuma ypaBHEHUN cTaBuTcs 3amada Komm?
IIpuBenuTe npUMEpSL.

2. BeiBeute hopmyny J'Anambepa pernenus 3agaun Komm 171t BOTHOBOTO ypaBHEHHS.

3. Hokaxwute, uyrto ¢opmyna J['Anmambepa maer o060O0IeHHOE pemieHue 3amaun Komm s
OJIHOMEPHOTO BOJHOBOT'O YPaBHEHUS

4. JlokakuTe eIMHCTBEHHOCTD pelieHus 3a1auu Koy 1715 BOJTHOBOTO ypaBHEHUS.

5. Jlaiite ¢pu3nuecKyro HHTEPIIPETALIMIO OOIIEro peuieH sl BOJTHOBOIO YPaBHEHUS.

6. CopmynupyiiTe cMelIaHHble 3aa4i A7l OAHOMEPHOI'O BOJHOBOI'O YPaBHEHHs Ha MpUMeEpax
MOTEePEUHbIX KOJeOaHU! CTPYHBI U MPOIOJIbHBIX KOJIeOaHUN CTepHKHSI.

7. B uemM cocTOUT Hlies MeToAa MPOAODKEHUS PELIeHUs 3a/1ad JUisi BOJIHOBOTO YpaBHEHUS Ha
MOTYTIPSIMOi?

8. Cdhopmynupyiite 3a7ad4y O paclpoOCTPaHEHUU KPAeBOTo pexXHMa, IJid Ciiydas, Korjaa 3aiaH
PEXUM KoJeOaHUN KOHIIA MOJYyOTPAaHUYEHHOTO CTEPKHS.

9. Ucnonwszys dopmyny Ilyaccona pemenus 3amaun Ko nams BOJHOBOTO YpaBHEHHUS B
IIPOCTPAHCTBE, MOJYYUTE PELIEHUE COOTBETCTBYIOIIEH 3aJaud Ha IUIOCKOCTH METOJIOM
MIOKOOP/IMHATHOTO CITyCKa.

10. Hdaiite pU3NYECKYI0 WHTEPIPETAIMIO PEIICHUS 3a/1a4M O MAJIBIX TOIMEPEYHBIX KOJCOAHUSIX
CTPYHBI C 3aKpPEIUIEHHBIMU KOHLIAMHU.

Paznen 3.

1. Kakue 3agauu pemaer BapuallMoHHOe ucuucieHue? llpuBeaure mpumepbl BapHALIMOHHBIX
3azay.

2. Yro nazwiBaercs ¢pynkiuonanom? [IpuBeaure npumepsl GpyHKIIMOHATIOB.

3. Urto Ha3pBaeTcs Bapuanueil aprymenta ¢Qynkuuonana? Yrto Ha3bIBaeTcs BapHalMei
dbyHk1MOHaNMa?

4. Chopmynupyiite npocTeHIIyI0 BapuallMOHHYIO 3aj1auy.

5. Jlaiite onpeneneHue skcTpemyma HyHKIIMOHATA.

6. Uto Takoe cuibHbIHN (C1adblit) SKkcTpeMyM?

7. Kakue QpyHKIMY HA3BIBAIOT JIMHEWHO HE3aBUCUMBIMU ?

8. JlaiiTe omnpenenenune MmoHOTHI CUCTEMBI (PYHKITHIA.

9. Kakoe ycioBue Ha3bIBalOT YCIOBUEM CTALlMOHAPHOCTH (PyHKLIMOHAIIA?

10. IlpuBeaute Gopmyny ans Bapuanuu (QyHKIMOHANIA B Clydae MPOCTEHIe BapualuoOHHON
3a/1a4H.

CemecTtp 6
Pazgea 1.

1. Chopmynupyiite 3anauy Komm i 0fTHOMEPHOT0 ypaBHEHHs TEIUIONPOBOAHOCTH.

2. IlpuBenuTte mpUMepsl YCIOBHM Ha OECKOHEUHOCTH JUIA 33/a4 B HEOTPAaHMUYEHHBIX 00JacTiX
JUIsl ypaBHEHHUS TEIJIONPOBOAHOCTH.

3. Tlpuenute ¢dopmyny Ilyaccona pemenus 3amaun Komm a1 0OZHOMEPHOTO YypaBHEHUS
TEIIONPOBOAHOCTH.

4. Haiite ¢Qusznueckyro uHTepnperauuio ¢yHkuuu ['puna 3amaunm Komm 1y ypaBHEHuUs
TEIIONPOBOAHOCTH.

5. 3anumuTe QyHIaMEHTaIbHOE pelieHNe OTHOMEPHOTO YPABHEHUS TEIIJIONPOBOIHOCTH.
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6. Ilonb3ysch METOJOM OTpa)K€HHs, MOCTPONTE (YHKLHIO BIMAHUS MIHOBEHHOI'O TOYEYHOI'O
UCTOYHHUKA JJIS TTOJTyOTPAHUYCHHOTO CTEPXKHSI C TEIUIOM30JIMPOBAHHON OOKOBOW MOBEPXHOCTHIO
1pu rpannyHelx yenosusax I u Il pona.

7. llpuBenuTe OCHOBHBIC CBOMCTBA O-pyHKIMH [[upaka.

8. 3anumuTe PyHIaMeHTaIbHOE pEelICHHE OJTHOMEPHOTO YPaBHEHUS TEIJIOMPOBOIHOCTH.

9. Iloctpoiite ¢pyHkuuio I'pruHa ypaBHEHUS TETIIONPOBOIHOCTH B IPOCTPAHCTBE.

10. Jloxaxure €OMHCTBEHHOCTb pELIEHMsS] HadaJlbHO-KPAeBBIX 3a4ay s TPEXMEPHOIO
yYpaBHEHHS TEIUIONPOBOAHOCTH C MOMOIIBIO (hopmynsl ['puna.

Pazgea 2.

1. Chopmynupyiite 3anauy [lItypma—JlnyBumis.

2. Uto Ha3wiBaeTcs coocTBeHHOU (pyHkmuei 3anaun [ltypma—Jlnysmmisa?

3. Yro Takoe cobcTBeHHOE 3HaYeHHE 3anaun [1Itypma—JlnyBumisa?

4. Yro HazwpiBaeTcs cnekTpoM 3anaun Lltypma—JInysumis? Kakue ciekTpbl BO3MOXKHBI?

5. Kakue ycnoBus Ha3biBaroT rpannunbiMu yeioBusivu | (11, 111) poxa?

6. IlpuBenute cxemy mnpuMeHeHus Merona @Dypbe A1 BOJHOBOIO ypaBHEHHUS B Ciydae
HEOJIHOPO/IHBIX IPAaHUYHbIX YCIOBUH.

7. Jaiite (pU3MYECKYI0 WHTEPIPETAIMIO PEHICHHS 3aJadd O MaJbIX TOINEPEYHBIX KOJIeOaHUsIX
CTPYHBI C 3aKpPEIUIEHHBIMU KOHLIAMHU.

8. JlaiiTe onpenencHe rapMOHUIECKON (DYHKIIUU B KOHCUHOW M OCCKOHEYHOU 00JIacTsIX.

9. IlpuBenure npuMeps! GYHKIUN, TApMOHUYECKUX B KOHEYHON 1 OECKOHEUHOM 00J1acTsX.

10. [lepeuncnure CBOWCTBAa TAPMOHHYECKUX (DYHKIIHH.

11. K xkakomy tuny otHocutcs ypaBuenue Jlamnaca (Ilyaccona)?

12. ChopmynupyiiTe TPHHIIAIT MAaKCUMyMa ISl TAPMOHUYECKUX (DYHKIIUH.

13. Chopmynupyiite BHyTpeHHIOIO 3aaady dupuxie mis ypaBuenus [lyaccona B mpou3BOIbHOM
TpeXMepHOH 00IacTH.

14. TlpuBenute Bua ypaBHeHus Jlamnaca B cpepudeckix v MIIMHIPUYECKUX KOOPINHATAX.

15. Chopmynupyiite BHyTpeHHIOH 3a1a4y HeliMana /1 ypaBHeHus Jlaniaca B MpoU3BOIbHOM
TpeXMepHOU 00IacTH.

16. Chopmynupyiite BHemHo0 3a1auy |l poga mis ypaBHenus Jlamnaca.

17. Maiite onpeneneHre 00beMHOTO MOTEHIUAIA.

18. JlaiiTe onpezaeneHre NOTEHIMAIOB IPOCTOTO U ABOMHOIO CIIOSL.

19. [lepeuncaute cBOWCcTBa 00BEMHOTO MOTEHIMATIA.

20. Kakumu cBoiicTBaMH 00J1a/1a10T MOTEHIMAIBI IPOCTOTO U IBOMHOTO ci10s?

Pazpea 3.

1. Jns xakux ¢yHkomii ompeneneHo mnpeobpazoBanue Jlamaca (maTe ompeneoseHue
OpUTHHAIY).

. [IpuBeaure popmyibl npsMoro u odpatHoro npeodpasoanus Jlamnaca.

. ChopmynupyiiTe oCHOBHBIE CBOMCTBA MpeoOpa3oBanus Jlamaca.

. s xakux QyHKIMIA onpeienieHo mpeodpa3zoBaHne KOMIUIEKCHOE npeodpazoBanue Dypre.

. [IpuBeauTte hopmysbl MpsAMOTO U 0OpaTHOTO NpeodpazoBaHusd Pypbe (IKCIOHEHIIUATBHOTO).
. Copmynupyiite ocHOBHBIE cBOiicTBa mpeoOpa3oBanust dypre.

. I[IpuBeaute hopmMysabl NPSAMOTo U OOPATHOTO sin-, cos peodpa3oBanus Dyphe.

. Chopmynupyiite ocHOBHBIE CBOICTBa Sin-, cOs MpeodpazoBanus Dypsbe.

. IIpuBeaute hopmysbl mpsiMOro U 0OpaTHOTo npeodbpazoBanus beccens.

0. ITpuBeaute GpopmyIbl MPSAMOro U 0OpaTHOTo NpeodpazoBaHus MenHa.

— O 00 3 O L & W I
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IIpumepsbl 3a1a4 VI CAMOCTOATEILHOIO PellIeHUs

1. Pemuts 3amauy:

<t it—f‘ A SHE—Cp<—)
s S

LH£_;>?,Z|‘ —=sixa__—.

2. Pemuts 3agauy:

3. Pewnts 3amauy:

B SR o
— === <RI —C
M S S

g iy s e
4. Pemnts 3a7a4y:

—xa

OO T T =, @;)QZZI

5. Ilonp3ysick UHTErpaJIbHBIM NpeoOpa3oBanueM Jlamiaca pemuTs 3a1auy:

6. Haiitu pyHK1IMIO rapMOHUYECKYIO0 BHYTPU Kpyra ¢ IICHTPOM B Hayajle KOOpAUHAT paanyca

r=2 taxyio, uro Ui__—sirGecss ¢,

7. Ilonb3ysich MHTErpaIbHBIMU IpeoOpazoBaHusAMU DPyppe C KOHEUHBIMH MpeeaMu PELIUTh

3a/1a4y:
Ju 9éj sirg, O<=x<1,t =0,

= -+ ,O<x<l,t>
a“ aé

, (xO _a{x,O) —Q
) &
: _ajl,t)_
t) X

[Tonck wuHpOpMaUU [UIsi OTBETOB HAa BONPOCHI IS CaMOCTOSITENIbHOM paboThl U
BBIIIOJIHEHMS 3aJaHUM B HEKOTOPBIX CIy4asx MPEAIoaracT He TOJIbKO H3Y4EHHE OCHOBHOM
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y4eOHOIl JuTepaTypbl, HO M MpPHUBICYECHUE JOMOJHUTEIBHOM JUTEpaTypbl, a TaKxe
HCII0JIb30BaHUE pecypcoB ceTh VIHTepHeT.

B ocBoeHMM IMCUHUIUIMHBI MHBAIUAAMM U JIMLAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJIHUTEIBbHOE pa3bsiCHEHNE Y4eOHOro MaTepuaia.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOYUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yYalomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBS.

/. MaTepuaJIbHO-TEXHUYECKOE O0eclevyeHue Mo QUCHUIINHE (MOLYJII0)

I[Io Bcem Bugam y4eOHOH [EATENBHOCTH B paMKaxX JUCIHUIUIMHBI HCHOJB3YIOTCS
ayJUTOPUH, KAOMHETHI U 1a00paTOPUH, OCHAIIICHHBIE 000PYIOBAaHUEM.

Jis  caMmocToATenbHOW  paboThl  OOy4aromMxcs MPeAYyCMOTPEHBbI  MOMEIICHUS,
YKOMILUIEKTOBAHHBIC CIEITUATM3UPOBAHHON MEOEIbI0, OCHAIICHHBIE KOMITBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JO0CTyIa B AJIEKTPOHHYIO
UH()OPMaAIIMOHHO-00PA30BATEIBHYIO CPEly YHUBEPCHUTETA.

MarepuanbHO-TeXHUYECKOe 00ecriedeHHe TUCIUILITUHBI U
No Bup pabor
OCHAILIEHHOCTh
1. JlekunoOHHBIE JlexunoHHas  ayauTOpHs,  OCHAIIEHHAas  IMPE3EHTAllMOHHOMN
3aHATUSA TEXHUKOU (npoektop, JKpaH, KOMIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIIMM MPOTPaMMHBIM OOECIEYeHHEeM, a TakKke
HE00X0MMON MeOeIbI0 (I0CKa, CTOMBI, CTYIbS).
(aymuropuu: 129, 131, 133, A305, A307).
2. [IpakTuueckue AymuTtopust s CEMHHApCKHX 3aHATHH, YKOMILJIEKTOBaHHAS
3aHATHA HEOOXO0 MO MeO0ebIo (mocka, CTOJIBI, CTYJIbS),
[IpEe3eHTalMOHHON TexHukol (aynuropuu: 129, 131, A305, A307)
WIM  TEPEeHOCHBIM  JEMOHCTPALlMOHHBIM  00OpYyIOBaHUEM
(aynutopuu: 133,147, 148, 149, 150, 100C, A3016, A512)
3. I'pynmnoBsie Aynutopuss AN CEeMHHApCKUX  3aHATUW, TPYNNOBBIX U
(MHAMBUAYATBHBIC) | MHIAWNBUIAYATbHBIX KOHCYJIbTAITHH, YKOMIUTIEKTOBAHHBIE
KOHCYJIbTallH Heo0X0JMMON MeOenbIo (10CKa, CTOMbI, CTYJIbS).
(aymuTopuu: 129, 131).
4. Texymmii Aynutopust Ui CEMUHAPCKHX 3aHSATUH, TEKYIIero KOHTPOJS W
KOHTPOJIb, MPOMEKYTOUYHOM aTTECTAaIlH, YKOMIUIEKTOBaHHAs HEOOXOIMMON
MIPOMEXKYTOUHAs Mebenblo (0CKa, CTONbl, cTynbs) (ayautopuum: 129, 131, 133,
aTTecTaus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMH C JIMIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM H
BbIx0j10M B uHTEepHET (106, 106a, A301)
5.| CamocrositenbHas | Kabuner  ams  camocTosTeNnbHOM  paboOThl,  OCHAIEHHBIN
pabora KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TOJKIIOYCHUS K CETH
«HTEpHET», MPOTPAMMON IKPAHHOTO yBEIUYCHHsI, 00ECTICYCHHBIN
JIOCTYTIOM B DJIEKTPOHHYIO HH(OpPMaAIMOHHO-00pa30BaTEIHHYIO
Cpelly YHUBEPCHUTETa, HeoOXoAuMoil Mebenbio (I0CKa, CTOJBI,
CTYJbA).
(Aynutopust 102a, yntanbHbIH 3a7).

Kommbrotepnas momneprkka yaeOHoro mporiecca no Harpasienuto 01.03.02 IlpuknagHas
MaTeMaTHKa U MHPOpMaTHKa 00eCreurnBaeTCsl MPAKTUUECKH MO0 BCeM TUCHHILTHHAM. DaKynbpTeT
KOMITBIOTEPHBIX TEXHOJIOTUNA W MPUKIATHON MAaTeMaTUKU, OCHAILEH KOMIBbIOTEPHBIMU KJIACCaMH,
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YCTaHOBJICHA JIOKAJlbHAsl CETh, BCE KOMIBIOTEPHI (PaKyjbTeTa MOJKIIOYEHbI K ceTu VHTepHeT.

Crynentam JocTynHbl coBpeMeHHble I[IOBM, coBpeMeHHOE JHIEH3UOHHOE NPOrpaMMHOE
obecredeHue.

CTyI[eHTbI " IIperoaaBaTejivi By3a UMCIOT HOCTOSIHHBIN AOCTYII K DJICKTPOHHOMY KaTaJIOT'y
y4eOHOI U METOAMYECKON JIUTEpaType.
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